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ARTICLES OF INCORPORATION 


THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 


STATE OF NEw York, 
City AND County oF NEw York. } 

We, the subscribers, Wm. H. Wess, Cuas. H. Cramp, Grorce E. Weep, H. Taytor 
Gause, WiLLiAm T. Sampson, Horace SEE, FRANK L. FERNALD, Francis T. Bow es, 
WasHincton L. Capps, Epwin D. Morcan, GrorcE W. QuINnTarD, Harrincton Put- 
NAM and JAcos W. MILLer, being persons of full age and citizens of the United States, of 
whom a majority—namely, William H. Webb, George E. Weed, Horace See, Edwin D. 
Morgan, George W. Quintard, Harrington Putnam, Frank L. Fernald, and Jacob W. 
Miller are citizens of and residents of and within this State, desiring to associate ourselves 
for scientific purposes under, and pursuant to, an Act of the State of New York, pro- 
viding for the incorporation of benevolent, charitable, scientific, and missionary societies, 
passed April 12, 1848, and the several acts amending or supplementing the same, do hereby, 
in accordance with the requirements thereof, certify as follows :— 

First. The name or title by which the Society shall be known in law is THE Society 
oF Nava ARCHITECTS AND MARINE ENGINEERS. 

Second. The particular business and objects of such Society are the promotion of 
practical and scientific knowledge in the arts of shipbuilding and marine engineering and 
the allied professions, and in furtherance of this object, to hold meetings for social inter- 
course among its members, and the reading and discussion of professional papers, and to 
circulate by means of publication the knowledge thus obtained. 

Third. The number of directors, trustees, or managers to manage the Society shall 
be seven, and shall consist of a President, a Secretary, and five Members of Council. 

Fourth. The names of the trustees, directors, or managers of the Society for the 
first year of its existence are:—President, Clement A. Griscom; Secretary, Washington L. 
Capps; Members of Council, Francis T. Bowles, H. Taylor Gause, Chas. H. Loring, Lewis 
Nixon, Harrington Putnam. 

Fifth. The business of the Society is to be conducted, and its place of business and 
principal office is to be located, in the City and County of New York. 

In Witness WHEREOF we have made, signed, and acknowledged this Certificate, this 
28th day of April, 1893. 


WILLIAM H. WEBB. FRANCIS T. BOWLES. 
CHAS. H. CRAMP. W. L. CAPPS. 

H. T. GAUSE. E. D. MORGAN. 

GEORGE E. WEED. GEORGE W. QUINTARD. 
W. T. SAMPSON. HARRINGTON PUTNAM. 
HORACE SEE. J. W. MILLER. 


F. L. FERNALD. 
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x ARTICLES OF INCORPORATION. 


City AND County oF NEw York, ss: 

On this 28th day of April, 1893, before me personally appeared William H. Webb, 
Charles H. Cramp, H. Taylor Gause, George E. Weed, William T. Sampson, Horace See, 
Frank L. Fernald, Francis T. Bowles, Washington L. Capps, and Edwin D. Morgan, to 
me known and known to me to be the persons described in and who executed the foregoing 
certificate, and severally acknowledged to me that they executed the same. 

JAMES FORRESTER, 
Notary Public, Kings Co., Cert. N. Y. Co. 


City AND County oF NEw YorK, Ss: 

On this lst day of May, 1893, before me personally appeared George W. Quintard 
and Harrington Putnam, to me known and known to me to be the individuals described in 
and who executed the foregoing certificate, and they severally acknowledged to me that 
they executed the same. 

JAMES FORRESTER, 
Notary Public, Kings Co., Cert. N. Y. Co. 


City anD County oF NEw York, ss: 

On this 9th day of May, 1893, before me personally appeared Jacob W. Miller, to 
me known and known to me to‘be one of the individuals described in and who executed the 
foregoing certificate, and he duly acknowledged to me that he executed the same. 

JAMES FoRRESTER, 
Notary Public, Kings Co., Cert. N. Y. Co. 


(enone ) 


Upon reading the within Certificate for the Incorporation of the ices of Naval 
Architects and Marine Engineers, I hereby approve and consent to the incorporation thereof 
and the within Certificate and filing thereof, and direct that the same be filed in the office 
of the Clerk of the City and County of New York. 

Dated New York, May 10, 1893. 

Epwp. PATTERSON, 
Justice of the Supreme Court in the State of New York 
in and for the City and County of New York. 


CONSTITUTION AND BY-LAWS OF THE SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGINEERS 


(As amended November 9, 1922.) 


ARTICLE I, 
Name and Object. 


1. The name of the Association shall be “THE Socrety or NAavaL ARCHITECTS AND 
MarINE ENGINEERS.” 

2. Its object shall be the promotion of the art and science of shipbuilding, commercial 
and naval, in the United States of America. 

3. In furtherance of this object, annual meetings shall be held for the reading and dis- 
cussion of appropriate papers and interchange of professional ideas, thus making it possible 
to combine the results of experience and research on the part of shipbuilders, marine engi- 
neers, naval officers, yachtsmen, and those skilled in producing the material from which ships 
are built and equipped. 


ARTICLE II. 


Membership. 


1. The Society shall consist of Members, Associates, Juniors, Honorary Members and 
Honorary Associates. 

2. Members.—(1) The class of Members shall consist exclusively of Naval Architects, 
Marine and Mechanical Engineers, including Professors of Naval Architecture or Mechanical 
Engineering in colleges of established reputation. 

(2) A Candidate for this class must not be less than twenty-eight years of age and 
comply with the following regulations: He shall submit to the Council a statement showing 
that he has been engaged in the practice of his profession, in a responsible capacity, for at least 
five years, and setting forth the grounds upon which he bases his claim to membership. This 
statement shall be signed by three Members, who shall certify to their personal knowledge 
of the candidate and approval of his statement. 

(3) In the case of persons not American citizens, the signatures of three Members shall 
be required in confirmation of their personal knowledge of the candidate’s scientific 
attainments. 

(4) If three-fourths of the members of the Council present are in favor of the admis- 
sion of the candidate, his name shall be submitted to the Members of the Society at the next 
meeting ; the voting to be by ballot, should a ballot be demanded. 

3. Associates—(1) The class of Associates shall consist of persons who, by profession, 
occupation, or scientific attainments, are qualified to discuss the qualities of a ship. 
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(2) Candidates for this class shall submit to the Council a written statement of their 
qualifications for membership; this shall be signed by two Members or Associates who shall 
certify to their personal knowledge of the candidate and approval of his statement. If con- 
sidered by three-fourths of the Council present duly qualified for associate membership their 
names shall be submitted to the Society at the next meeting, to be voted upon by the Mem- 
bers and Associates; the voting to be by ballot, should a ballot be demanded. 

4. The proportion of favorable votes for deciding the election of Members and Asso- 
ciates shall be at least four-fifths of the number recorded. 

5. Juniors —(1) The class of Juniors shall consist of graduates of technical schools of 
established reputation, or persons who have had not less than two years’ practical experience 
in marine engine works or shipyards. 

(2) Candidates must be at least eighteen years of age and certify their intention to con- 
tinue in the profession and become naval architects or marine engineers. 

(3) Juniors shall be eligible for transfer to the class of Members or Associates after 
fulfilling the necessary conditions; when they are twenty-eight years of age they shall be 
offered the option of being transferred to the class of Members or Associates in conformity 
with their qualifications; but if they do not accept such offer or do not qualify, they shall be 
dropped from the rolls of the Society. 

(4) The admission of Juniors shall be by a favorable vote of three-fourths of the 
members of the Council present. 

(5) Juniors shall have no voice in the government of the Society or admission of 
members. 

6. Honorary Members and Honorary Associates——The Council may elect Honorary 
Members and Honorary Associates, the total number not to exceed twenty-five. They shall 
be persons of acknowledged eminence in their profession upon whom the Council may see fit 
to confer an honorary distinction. 

7. Benefactors and Permanent Members.—The Council may establish a list of Benefac- 
tors. It may also elect as Permanent Members of the Society such Members or Associate 
Members as shall, in the opinion of the Council, by reason of notably liberal contributions 
to the Society, merit special recognition. Permanent Members shall, from the date of their 
election, be relieved from annual dues, and shall have the right, subject to the approval of 
Council, to designate, by will or otherwise, their successors. The conditions to be met before 
placing any name on the list of Benefactors and the regulations governing the election of 
Permanent Members shall be prescribed by the Council. 


ArTIcLE III. 
Dues, Suspension and Expulsion of Members. 


1. The entrance fees, payable on admission to the Society, shall be as follows: 

Members and Associates, fifteen dollars; Juniors, ten dollars; Honorary Members and 
Honorary Associates, no fees. 

2. The annual dues shall be as follows: 

Members and Associates, fifteen dollars; Juniors, ten dollars; Honorary Members and 
Honorary Associates, no dues. 4 

3. A member transferred from one grade to another shall pay the difference between the 
entrance fees of the two grades, and his annual dues shall be those of the grade to which 
transferred. 
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4. The annual dues shall be payable in advance on the first day of January. The Secre- 
tary shall notify each member of the amount due for the ensuing year at the time of giving 
notice for the annual meeting. On notification of his election each member shall pay his 
entrance fee. If he desires to receive the published transactions of the Society for the meet- 
ing at which he is elected, he shall pay ten dollars in addition to the entrance fee. 

5. Members and Associates can compound for all future dues and become Life Members 
or Life Associates by making a single payment of three hundred dollars and signing an 
agreement to conform to any future amendments to the Constitution and By-Laws. 

6. Members are entitled to no return of fees upon severing their connection with the 
Society. 

7. Any member whose dues are more than three months in arrears shall be notified by 
the Secretary. Should his dues become six months in arrears he shall be again notified by 
the Secretary and his rights as a member suspended. Should his dues become one year in 
arrears the delinquent member shall forfeit his membership in the Society unless the Council 
may deem it expedient to extend the time of payment. 

8. The Council may, in its discretion, temporarily suspend the annual payment of dues 
by any member whose circumstances have become such as to make such payment impossible, 
and may, under similar circumstances, remit the whole or part of dues in arrears. 

9. No name shall be entered on the rolls as Member, Associate or Junior, nor shall the 
privilege of membership be enjoyed until the payments required in paragraphs 1 to 4 of this 
article have been made; if the payment be delayed for more than six months from the date 
of election, the same shall be void unless the Council otherwise direct. 

10. (1) Should the expulsion of any member be judged expedient by five or more mem- 
bers, they must draw up and sign a proposal requesting such expulsion, delivering the same 
to the Secretary, to be laid before the Council. 

(2) If the Council do not find reason to concur in the proposal, no entry thereof shall 
appear in the minutes, nor shall any public discussion thereon be permitted. 

(3) If, however, the Council find the charges contained in the proposal for expulsion 
substantiated, the accused member shall be notified and given an opportunity to resign. If 
he avails himself of this privilege, no entry shall be made on the minutes nor public discus- 
sion of the case be permitted. But if he declines to resign and offers no satisfactory explana- 
tion of the charge, the whole case shall be submitted to a special meeting of the Society. 

(4) If two-thirds of the members at this special meeting (providing there be not less 
than twenty present) vote for expulsion, the Chairman of the meeting shall cause the accused 
to be expelled from the Society and direct the Secretary to notify the accused of this action. 


ARTICLE IV. 
Council. 


1. There shall be a Council, composed of eighteen Members and nine Associates; and 
the President, Past President, Honorary Vice-Presidents and Vice-Presidents shall also be 
ex-officio Council Members. 

2. The Council shall meet at the call of the President just prior to thie Annual General 
Meeting of the Society and at such other times as the interests of the Society may demand. 

3. At all meetings of the Council eight Members thereof shall constitute a quorum. 

4. The term of office of Council Members shall be three years. 
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5. (a) Prior to September first of each year the Executive Committee shall prepare bal- 
lots for filling the places of the retiring Council Members. The ballots shall contain the names 
of six Members and three Associates of the Society and shall be mailed as soon as practicable 
after September first of each year to all Members and Associates. 

(b) An independent nomination for Council Members may be made in writing by not 
less than thirty Members and Associates, of which number at least two-thirds must be Mem- 
bers; and if such nomination is received by the Secretary prior to September fifteenth ballots 
shall then be prepared by him, containing the names of those thus nominated, and these ballots 
shall also be mailed to the membership. 

(c) Each Member may vote for not more than six Members and three Associates, 
and each Associate may vote for not more than three Associates to be Council Members. 

The ballots shall be returned to the Secretary and canvassed by the Council at its meet- 
ing just prior to the Annual General Meeting of the Society; and the six Members of the 
Society and the three Associates receiving the highest number of votes shall be declared 
elected Council Members. 

(d) A vacancy in the office of Council Member shall be filled by the Council for the 
unexpired term. 

ARTICLE V. 


Officers. 


1. The officers of the Society shall consist of a President, Past Presidents, Honorary 
Vice-Presidents, twelve Vice-Presidents and a Secretary and Treasurer. 

2. Only Members and Associates of the Society are eligible for the office of President, 
Honorary Vice-President or Vice-President. 

3. (a) At its meeting just prior to the Annual General Meeting of the Society held in 
the year with which the term of the President expires, the Council shall nominate a candidate 
for the office of President whose name shall be presented to the Society at the said annual 
meeting. 

(b) The nomination of any other candidate signed by at least sixty Members and Asso- 
ciates, of which number at least two-thirds must be Members, and submitted to the Secre- 
tary prior to the annual meeting, shall also be presented. 

(c) The candidate receiving the highest number of votes shall be President for the 
ensuing three years. 

(d) A vacancy in the office of President shall be filled by ballot by the Council from the 
list of Past Presidents, Honorary Vice-Presidents and Vice-Presidents, until the end of the 
year in which the vacancy occurs, and at the Annual General Meeting of that year a new Pres- 
ident shall be elected for three years in the manner prescribed in the preceding paragraphs. 

(¢) The President shall not be eligible for election as his own successor. 

4. Honorary Vice-Presidents may be chosen from the list of Vice-Presidents or from 
the list of Council Members who have had at least twelve years’ service. They shall be chosen 
at the meeting of the Council next prior to the Annual General Meeting of the Society and 
shall be the unanimous choice of all Council Members present. 

Not more than two Honorary Vice-Presidents may be elected in any one year. 

5. The Vice-Presidents to fill the vacancies occurring each year shall be elected by the 
Council from its own membership. Retiring Vice-Presidents shall be eligible for re-election. 
The term of office of the Vice-Presidents shall be three years. 
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6. The Secretary and Treasurer must be a member of the Society and shall be elected 
annually by the Council, but may be removed for cause at any time by a majority vote of 
the Council after due notice has been given. 


ARTICLE VI. 


Management. 


1. (1) The President shall have general supervision over the affairs of the Society, 
appoint special committees, and preside at the annual general meetings. He shall be ex-officio 
member of all committees. 

(2) In the absence of the President, one of the Past Presidents, Honorary Vice-Presi- 
dents or Vice-Presidents, in the order of seniority as determined by original accession to, or 
election in, their respective grades, shall preside and perform all the duties of the President; 
where there is the same date of seniority, the alphabetical order will govern. Provided, how- 
ever, that for the annual meeting of the Society or for any other special occasion when it 
is known that the President cannot attend and preside, the Executive Committee shall, in 
its discretion, select and designate as Acting President any one of the Past Presidents, Honor- 
ary Vice-Presidents, Vice-Presidents or members of Council, who shall act for the Presi- 
dent in his temporary absence and shall perform all the duties which would devolve upon 
that officer during such annual meeting or on such special occasion. 

2. (1) The direct management of the Society shall be vested in an Executive Committee 
of nine, composed of seven members of Council, elected annually by the Council, and the 
President and the Secretary of the Society ex-officio. At least five of the seven elective mem- 
bers of the committee shall be Members of the Society. 

(2) Meetings of the Executive Committee may be held at any time, subject to the call 
of the Chairman; and four members shall constitute a quorum for the transaction of any busi- 
ness that may be properly brought before the committee. 

3. The Excutive Committee shall manage the affairs of the Society in conformity with 
the laws under which it is incorporated and the provisions of this Constitution. It shall direct 
the investment and care of the funds of the Society; make appropriations for specific pur- 
poses; arrange for the reading and publication of professional papers; take measures to ad- 
vance the interests of the Society, and generally direct its affairs under such regulations as 
the Council may from time to time prescribe. 

4. The Executive Committee shall make an annual report to the Society, transmitting 
the report of the Secretary and Treasurer, and of any special committee which may have been 
ordered. 

5. (1) The Secretary shall be the Executive Officer of the Society under the immediate 
direction of the President and the Executive Committee. 

(2) He shall prepare the business for the annual meetings and record the proceedings 
thereof. 

(3) He shall be responsible for all expenditures and certify the accuracy of all bills 
or vouchers upon which money has been paid, and he shall conduct the correspondence of the 
Society and keep full records of the same. 

6. The Treasurer shall see that all money due the Society is collected and carefully in- 
vested in such manner as the Executive Committee may direct. If considered advisable by 
the Council, the duties of the Treasurer may be performed by the Secretary. 
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7. The accounts of the Secretary and Treasurer shall be audited annually in such manner 
as the Executive Committee may direct. 


ArtTIcLE VII. 
Meetings. 


1. There shall be at least one annual general meeting of the Society for the reading and 
discussion of professional papers, election of officers for the ensuing year, and transaction 
of such other business as may be brought before it. The time and location of this meeting 
shall be determined by the Council at least three months prior to the date fixed. 

2. Special meetings may be called by the Executive Committee at the request of twenty 
members, which request shall state the purpose of the meeting. The call for such meetings 
shall be issued ten days in advance, and shall state the purpose thereof. At these meetings 
thirty members shall constitute a quorum. 

3. The Society may adopt, from time to time, such rules as it may think proper for the 
order of business at its meetings. 


ARTICLE VIII. 
Regulations and By-Laws. 


1. The Council shall have authority to establish such by-laws and regulations as may be 
necessary for the government of the Society in the conduct of its affairs, provided that such 
by-laws and regulations do not conflict with the provisions of this Constitution and that they 
are approved by a two-thirds vote of the members of Council present at any meeting regu- 
larly called for the consideration of same. If, however, objection be made by any member 
of Council to a by-law or regulation so proposed, it must be submitted in writing for the 
action of the entire Council and will not be finally adopted unless a majority of the Council 
signifies its approval. 


ARTICLE IX. 
Amendments. 


1. Proposed amendments to the Constitution must be reduced to writing and signed by 
not less than ten members. They shall be forwarded to the Secretary at least ten days before 
the annual general meeting, and shall be immediately forwarded to the Council for its con- 
sideration. If a majority of the Council approve the proposed amendment it shall be pre- 
sented to the Society at the next ensuing general meeting for discussion; if approved by 
two-thirds of the members present, voting by ballot, if a ballot be demanded, it shall be 
adopted. 
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(See Article 2, paragraph (7), and Article 7, paragraph (1) of Constitution. ) 


ADOPTED BY THE COUNCIL OF SociETY, NOVEMBER 18, 1921. 


Benefactors——Before becoming eligible for enrollment as Benefactors, candidates must 
have evidenced special interest in the objects for which this Society was founded and have 
contributed at least five thousand dollars towards a scholarship, a special fund, or the gen- 
eral endowment fund of the Society. For those who are already Permanent Members, this 
contribution will be not less than four thousand dollars. 

Permanent Members.—Those eligible for Permanent Members must have the qualifica- 
tions prescribed by the Constitution for candidates for Members or Associates and have con- 
tributed at least one thousand dollars towards a scholarship, a special fund, or the general 
endowment fund of the Society. For those who are already Life Members, this contribution 
will be not less than the difference between one thousand dollars and the amount of the Life 
Membership fee previously paid. 

The names of all Benefactors and all Permanent Members will be placed in special 
lists and will be published in perpetuity in the annual Transactions of the Society, the names 
of the deceased members being appropriately designated. 

Benefactors and Permanent Members shall have the right, subject to approval of Coun- 
cil, to designate by will or otherwise their successors, to whom shall be sent the published 
Transactions of the Society. This privilege of designation of successors shall pass from 
original beneficiary to his successor in due course, subject in all cases to the approval of the 
Council. 
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SPECIAL MEETING OF MAY 19, 1922 


PresipeNnT Water M. McFarianp:—As you realize, gentlemen, from the program 
as it has been stated to you, we have quite a lot to do in one evening. We are to have the 
pleasure of an address from a distinguished member of Congress and, perhaps unexpectedly 
to you—it was to me—we are also to be favored with a few remarks from one of our 
veteran ship operators. After that we are to have the meeting, with the reading of the paper 
by Captain O’Donnell. Consequently we want to start in now with this post-prandial oratory. 

At the present time everybody connected with maritime interests is, I think, looking with 
intense interest at the proceedings in Washington with regard to what is known commonly 
as the Merchant Marine Bill of 1922. It seems to most of us that the passage of this bill 
means the salvation of the American merchant marine and of the shipbuilding industry in 
this country. 

Sometimes when people have been to see Congress at work and have met some of the 
legislators, they come away feeling rather discouraged because they think that the congress- 
men do not know very much about the subjects on which they are legislating. It is, how- 
ever, fortunate that there are men in Congress who do know what they are talking about and 
what they have to consider in the way of the advancement of the interests of the country. 
We are very fortunate in having with us here this evening, as our guest of honor, one of 
those congressmen who does know what he is trying to do. Unlike the great majority of 
congressmen, he is not a lawyer; he is a business man, and as a business man he has been 
able to study this problem of the needs of the American merchant marine and to understand 
it. I have had the privilege this evening, while we have been sitting here, of chatting with 
him a little, and it has been a delight to me to find his thorough grasp of the situation. 

He has kindly consented to make us an address tonight, and I know you will all be 
delighted to hear from the Hon. George W. Edmonds, of the House Committee on Mer- 
chant Marine and Fisheries. (Applause. ) 


Hon. Grorce W. Epmonps:—Mr. President and gentlemen, you know if you keep your 
eyes about you you will always learn something. As we came over here tonight on the 
Pennsylvania train we passed through Elizabeth. I saw a great big sign, “Haynes, Funeral 
Director.” I was wondering whether that was our Prohibition Commissioner down in 
Washington. (Laughter.) I presume it is. (Laughter. ) 

When your president and your secretary asked me whether I would come over here and 
talk to you tonight, I remembered the very delightful reception you gave me at your ban- 
quet a couple of years ago at the Waldorf, when I talked there and Judge McCrate made an 
eloquent speech. I have been trying to get him over to Philadelphia ever since to make a 
speech for me, and he won’t come; he says he is too busy over here. 

But I presume that you are all more interested in knowing a little something about the 
shipping business. To go back a little into history, I think the first ship was built in this 
country about 1728; it was built in Maine. We progressed from that time until 1850. After 
the Constitutional Convention, when we framed up a constitutional government in 1783, the 
first four or five bills that were passed by that Congress, or the first four or five out of the 
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first ten bills that were passed by Congress, were in connection with shipping. From that 
time on no country on earth had a greater opportunity of being the maritime power of the 
world than had this country. Unfortunately, and without criticism, because I presume those 
men did the best they could, either through over-confidence of our ability or because perhaps 
of foreign relations, we gradually let slip from us what we had. 

In 1848, when we allowed the English nation to enter into our indirect trade, we built 
a cemetery for our ships. However, the eyes of the country had turned in another direction; 
the discovery of gold in California in the forties and the vast number of people, caravans, 
crossing the country, had turned the eyes of the people to the development of the west. Im- 
mediately the financial powers, and, I presume, the people, asked of Congress the opening 
up of the west. 

The country was not rich, we had had a Civil War on our hands, and we did not feel that 
we had too much money; but Congress subsidized the railroads of this country to build up 
the west, and the most amazing thing to me, gentlemen, is that the farmers of the west, 
who are living today off the subsidy that was paid by Congress to put the railroads through 
to give them their farms and the opportunity to market their products, are the people who 
are kicking about subsidizing the merchant marine. 

Going back over the list, I find that almost every community paid a railroad to come 
to it; that nearly every state and municipality paid a railroad to come to it; that the National 
Government, besides putting out money, granted to these railroads 210,000,000 acres of 
ground to build them up. And the very men who come today to Congress and say, “We 
cannot stand a subsidy for the ships,” are the very men who are benefiting off the legislation 
and the subsidy passed by Congress at that time for railroads. 

I am going to go back to the bill. When we started last fall to find out what legisla- 
tion was necessary—and I would like to explain to you that we could not start before last 
fall for the simple reason that nobody knew where the Shipping Board stood until that time, 
notwithstanding the fact that Mr. McAdoo and Mr. Hurley and a number of other of those 
prominent gentlemen who were identified with shipping had made marvelous speeches around 
the country as to the way we were building up our tremendous merchant marine. I doubt 
very much whether they ever knew very much about it. It took us six or eight months to 
clean the thing up,—and I am not talking politics now; anybody who took charge would 
have had the same trouble. When we began to get some idea of where we stood, we tried 
to find out what could be done with the material in hand. Fortunately, we did not have 
to look for ships; we had them. Heretofore we had had to subsidize companies beforehand 
so that they would get ships; this time we had ships that we could start with. 

So the first thing that appeared to us was this; in subsidizing before we had subsi- 
dized individual companies or individuals, and in doing so had led to such scandals that we 
had made the question of a subsidy for ships unpopular. The second thing was that, if we 
were going to pay a subsidy, we did not want to pay it forever; we wanted to give these ships 
as much indirect aid as we could possibly do under the law, or make a law for it, and in doing 
so, after we had established their lines, we hoped we would not have to continue giving a 
subsidy forever. 

So the bill that is before us today was drawn up with this idea in view: first, that there 
should be no favorites in getting a subsidy; second, that we would give all the indirect aids 
that we could, so that eventually these indirect aids would carry the shipping without the 
assistance of a subsidy. 
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Mr. Lasker and the Shipping Board called in a number of experts to test out the sub- 
ject. I well remember the first meeting we had, early in December. They had been work- 
ing then for two or three months. Mr. Greene, Mr. Jones and myself were at the meeting. 
i presume we were some kind of a board of arbitrators; we were supposed to listen to what 
these committees reported, and after they were finished we found much that we did not agree 
to. After arguing the matter we sent them back to work again. We told them that they 
would have to work Christmas week, we made comments on what they had done, and ques- 
tioned some of the things that they had proposed. 

They came back in the first week of January with a very much better proposal, and 
from then on this bill has been worked out. I have no doubt most of you know about it. The 
bill has been drawn, as our Democratic friends who are opposing the bill say, very cannily ; 
they don’t like this return of part of the profits if a man earns above 10 per cent. That 
was an idea that I proposed myself three years ago when I wanted to start lines to South 
America. I am not quite sure whether anybody is pleased with it, but the fact must be 
recognized that the Government cannot pay a subsidy to a man who is making 30, 40 or 50 
per cent. 

The subsidy, it is said by the shipowners, is not large enough. No doubt we will take 
that question up when we get into executive session, but I am of the opinion that the subsidy 
is large enough, because if it is made too large you will not have the incentive to initiative 
that we want to give to the shipowners. 

As to the indirect aid, we want to abolish the transport service as far as we can and 
have them use the private ships. A good deal of question has been raised about that. They 
say we ought to have naval auxiliaries, or we ought to have a military service, trained. As 
a matter of fact, what better trained military service could you have than a lot of good mer- 
cantile ships commanded by captains who know their business? They figured out that they 
were saving money for the Government. Taking their entire fleet as a proposition, from their 
own figures we are losing from six to eight million dollars a year over what it would cost 
us in ordinary service if we paid the commercial rates. 

We want our Ambassadors and other government employees to use our ships. We want 
to have a relationship between the Interstate Commerce Commission and the Shipping Board 
that will take care of the shipping interests. Heretofore the Interstate Commerce Commis- 
sion has been leaning toward the railroad interests, and we do not think it is fair. We 
want to give the shipper a reduction in his taxes if he ships on American ships, and I say 
to you gentlemen that that is simply another way of looking at the question of a differential 
or preferential tariff. If a shipper can get a deduction in his income tax on his shipments, it 
pays him to ship in American ships, and therefore we will have cargo for our ships. The 
only unfortunate part about that is, of course, that it does not bring the return from the im- 
ports that it does from the exports. 

As to shipbuilding, we have arranged in the bill that the $125,000,000 that was pro- 
posed in the Jones Bill shall be available at once; and I agree with Mr. Lasker when he said 
_ yesterday at the Chamber of Commerce that our fleet is not well balanced as far as our 
ships are concerned. We need more of certain classes of ships. We have as many tankers, 
probably, as we can use today; we have very few refrigerator ships. We have not enough 
passenger ships. We ought to have, and I think we will have some day, the proper ships to 
balance out this fleet. We have got too many lake type ships; we want to get rid of them. 
We want to get rid of the wooden ships. We want to carry on and use the four, or five or 
six hundred good ships that we have got today in the cargo business, ships that can carry 
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on properly and economically. We want to see that 50 per cent of the immigration comes 
here in our ships. As long as we have provided for ships, the people who come to this coun- 
try should be perfectly willing and should acquiesce in such a measure. If we allow them 
to come into the country, they ought to grant us the privilege of telling them how they can 
come into the country. 

The Naval Reserve, I believe, will be taken out of the bill. That will be left to future 
discussion. It has raised a question with the labor unions as to how this Naval Reserve 
would be used in case of a strike. I think they are justified in raising the question. 

Personally, if I could see the captain in command of the ship, I would not care so much 
about the La Follette Bill. I believe that the La Follette Bill has been more maligned and 
talked about than it deserves. The question of the cost of a crew ona ship is only a small 
percentage of the operating cost as compared with the cost of the overhead. The question 
of the additional cost caused by the La Follette Bill is not as great as the newspapers have 
made us believe. But the question of the command of the ship, after it gets outside of the 
3-mile limit, is a very important one, and one that we should see is carried out in full. 

Unfortunately, whether on account of the war, on account of conditions, or on account 
of sea lawyers, I believe they call them, the captain has not command of the ship. That is 
a very serious thing in operating ships. 1 think that some of the captains are unfortunately 
to blame. As a matter of fact, when trouble comes on the ships, I think the captain is 
mostly to blame. 

I received a report from every consul in the world, through the State Department, show- 
ing the operation of the La Follette Bill. It is on my desk in Washington. In one case 
in Rotterdam we had to find the captain along with the crew and to hoist them all on board 
in nets, because they couldn’t get on any other way. (Laughter.) That took in the chief 
engineer, all the engineers, and all of the officers. The consul took charge of the ship be- 
cause there was nobody else to take charge of it. 

In another case we found the officers acquiescing in the looting of cargo along with 
the crew. It is bad enough to have the crew looting the cargo, without the officers. One 
of them said with a great deal of pride that he had not a stitch on him that he did not get out 
of the ship; it did not cost him anything. He had pretty good neckties, better than I wear, 
and he had a better suit than I wear. He had beautiful silk stockings and a better pair of 
shoes than I wear. He said with a great deal of pride, not knowing that I was present when 
he was making the remark and that I was interested in the matter, that he had not paid 
for a stitch he had on him, and he was an officer on a ship. 

That is our trouble today. We lack the knowledge of the conditions that exist and how 
to cure them. We must learn by experience, and we in Congress hope, if we pass this bill 
and give a subsidy, that experience will come with time, and that when it does come there 
will not be any necessity for a subsidy, because I do not believe that the cost of operation 
of an American ship, if the overhead is the same, is very much different between our ships 
and a foreign ship. 

We have covered in the bill, we feel, all the possible grounds that we could find for 
giving assistance to shipping. Frankly, I will say to you that Mr. Furuseth has agreed 
with me to discuss the Seamen’s Laws, and I think we will probably get some correction in 
the Seamen’s Laws. He agrees with me that the captain ought to have charge of the ship, 
but he says the blame is on the captain, while I say it is on the sailor. So we are fighting 
that matter out, but he has agreed, after this bill has passed, that he will take up the ques- 
tion of the modification of the Navigation Laws; one thing he has agreed to is that the 
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sailor should carry a discharge book. That is one of the things that I tried to bring into the 
La Follette Bill, which Mr. Furuseth opposed in 1914, I think it was, when we passed the bill, 
but today he admits that it would be a good thing. But he does not like to have the man’s 
character put in the book. We may come together at some point on that, too. He has read 
the consular reports that I had, and I think we will find that Mr. Furuseth, if we pass this 
bili, will probably be reasonable in trying to see that the captain has control of the ship after 
it leaves the port. 

I do not know that there is much else inthe bill. There is a question, a number of 
questions, in it that probably might not interest you; at the same time they are questions 
that we must decide. One is whether railroads should own steamships. As a matter of 
fact, there is nothing in the law today to prevent them from owning steamship lines. The 
real reason, I think, that the railroad companies have not bothered much with shipping is 
because they could make better contracts with the foreign lines. And the real reason that 
they could make better contracts with foreign lines, as near as I can see, was the fact that 
they could get attractive through bills of lading. 

Now the question of bills of lading has been taken up in Washington, and after we get 
through with this bill we probably will have something to say about that. I noticed the other 
day that the Canadian Pacific Railroad, together with the Canadian Pacific Steamship Lines, 
had entered into a contract with the railroads of Italy by which a man can ship from any 
point in Canada to any point in Italy on a through bill of lading. Unfortunately we have 
not been able to do that. Whether it is on account of the opposition of the ship lines to 
railroads owning the lines, or whether it is necessary for the railroads to own the lines, 
is a question that I have not been able to decide. It is my opinion, however, from looking 
at it from the present viewpoint, that if we got a good bill of lading that would at least 
mean something, instead of this foolish, silly bill of lading that is promulgated today, which 
contains so many provisions which the poor unfortunate shipper does not know are null and 
void and could not be sustained if taken into court, possibly we might be able to settle the 
question of a through shipment. 

I was very much amazed on Wednesday night of this week to find out that almost 50 
per cent of a bill of lading could not be carried out in court if you took it there. Yet the 
poor shipper, when he has a loss which can be brought under some provision in that bill of 
lading, has it shoved under his nose and is told, “Here, you signed this; this is what you 
agreed to.” Yet the very thing that they are telling, the parties themselves know is a violation 
of the Harter Act and cannot be carried out in court if taken there; and when I asked one 
of the lawyers why they put that in he said, “Oh, well, we put it in because, you know, a 
lot of these fellows don’t know that.” The Harter Act fortunately says that any provi- 
sions contrary to the act are null and void, so that the carriers, with their usual good judg- 
ment, and with the idea of building up an American merchant marine, have a habit of stick- 
ing in everything they find new in the bill of lading, so that they can at least try to bluff the 
shipper out of an honest return that he is entitled to, rather than pay him as they ought to do. 

So, you see, there are hundreds of questions that come up with the merchant marine. 
There is insurance; there is banking. We find we are having difficulty with our foreign 
banking companies that we thought were progressing so nicely during the war. We do not 
welcome their concerns here as they do ours; therefore they legislate against us. I under- 
stand that they are passing laws in some of the South American countries against the banking 
institutions that we have established there, taking away from us privileges that English bank- 
ing companies have. 
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We have got the question of insurance, the question of banking, the question of bills 
of lading, the question of the sailors’ end of the laws, the question of this shipping business, 
the question of the subsidy—a thousand and one questions that arise out of this business, 
which is so peculiar in itself. 

And yet with it all the committee hopes, and I think Congress hopes, that we shall see 
a return to our country of the prosperous condition of the merchant marine that we had in 
1850, 1840, 1830, and that American ships shall be the best ships in the world, as they were 
in that day; that American sailors shall be the best in the world, as they were in that day; 
and that we will get our fair share of the carrying trade that we are entitled to. I do not 
believe that the Englishman, down at the bottom of his heart, objects to our having our fair 
share of the carrying trade. I do not believe that any nation objects to it. But I do know 
that they are doing exactly what I would do—they are endeavoring to stop us if they possibly 
can, because they would like to have all of our carrying trade themselves. 

Yet is it not silly for the farmer to place himself in the hands of a foreign carrying 
corporation? Would it not be silly for Gimbel Brothers down here, or Wanamaker, or some 
other of your big department stores, to ask the American Express Company or some rival 
concern to carry their goods? It would be queer if Wanamaker should ask Gimbel to deliver 
his goods, because Wanamaker’s goods would never be delivered as long as Gimbel’s were to 
be delivered. 

I think you will find, if you investigate, that the general policy of a foreign country is 
to utilize its own products first. I think you will find that Canadian wheat is used up before 
American wheat is used up; I think you will find that Argentine wheat is used up before 
American wheat is used up. In other words, if these countries can get all the wheat they 
want from Argentine and from Canada, your wheat stays in the storage houses. Unless you 
are prepared with your utensils, with your own wagons, to deliver it to the door and com- 
pete, you are not going to do the business, because whenever they wish to shove you on one 
side and carry the other fellow’s goods they can do so. 

The farmer is foolish in standing in his own light. If he could only realize that he must 
have his market and his market has to be cared for. These things come before us continu- 
ously, shown to us in different lights, and different people talk about them in different 
manners. 

But above it all we want an American merchant marine. Why, it would make any 
man’s heart proud to see the American flag on the sea like it was in 1850 and 1840, when 
we had the best ships, the best crews, the best men, the best merchants in the world; when 
for a short time we were the maritime nation, and we let it slip away from us without any 
care as to what we were losing. Now our opportunity is here; we have the ships, we can 
get more ships if we want them, and a great many men have been trained in shipping lines. 
There is no reason why, with a little assistance from the Government, we ought not to be able 
to put it over; and I do hope that every ship man and every merchant and every farmer and 
everybody in this country will just put his shoulder to the wheel and let us put it over, and 
let us see whether we cannot again regain the prestige that we had in the fifties. I thank 
you. (Applause. ) 


THE PrEsIDENT:—Gentlemen, your applause shows that you appreciate very thoroughly 
what Congressman Edmonds has told us, and I am sure that you must all feel a renewed sense 
of hopefulness when we realize that a man with this grasp of the subject is one of the most 
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active and influential men on the committee that has this subject of the rehabilitation of the 
merchant marine in its charge. I for one feel that we ought to take great encouragement 
from what he has said and look forward probably within a few months, or certainly within 
a year, to the passage of the bill. We know that the President has already committed him- 
self to standing ready to approve the bill when it is passed, so it is only a question of get- 
ting it through Congress. 

I feel that we owe a debt of gratitude to Congressman Edmonds for having come over 
from Washington to talk to us, and I am sure that in your behalf I may tender him our hearty 
thanks. 


Hon. Grorce W. Epmonps:—I am glad to be here. 


THE PRESIDENT :—It is always a pleasure in any organization when one of the old 
timers, a man who has made a big reputation, a man who has gone through the hard times 
and the good times, happens to drop in with the boys and is willing to say a word to them and 
tell them something about what he has been through and something about how he looks on 
existing conditions. 

There is a man here tonight whose name is known to everybody that has any interest in 
American shipping. He has been a ship operator for a great many years, and he has had the 
reputation of being one of the shrewdest and ablest men in the business. He has kindly con- 
sented to say a few words to us, and I have great pleasure in introducing to you Captain 
Robert Dollar. (Applause. ) 


Capratn Rosert Dotrar, Member:—Mr. Chairman, fellow members, I thank you very 
much for this high honor that you have conferred on me. I am not able to talk to you gentle- 
men, so to speak, in your own language. You are shipbuilders, you produce ships; but I can 
talk to you somewhat about a ship after she leaves the yard. 

The chairman has asked me to say just a few words; I do not know just exactly what 
to say to you. There is a great deal of discouragement in it. I addressed a banquet in 
Singapore a few months ago, and I said to them there, “My great grandfather wrote a letter 
from Singapore in 1796, in which he said that ‘I am pleased to report that this great big ship 
that I have has got a full cargo of 600 tons, and that she will be loaded in three weeks. We 
are getting good despatch.’”” (Laughter.) I said to them, “I came in here a couple of days 
ago, into your harbor, on a ship that required 16,000 tons, and I raised merry hell with one 
of your fellows because you only put a thousand tons in her the other day.” (Laughter.) 
It shows the great change that has taken place. If you think back, then you will be 
encouraged. 

Of course, I talk more particularly of the Pacific Ocean, because I am doing a little more 
there than I am on the Atlantic. It is only fifty years ago since the first steamship went 
across the Pacific, and now the commerce is tremendous. 

What I am going to say to you, you could not very well credit, so I will prefix it by 
stating this: What would the Phoenicians have said, when the center of the commerce of the 
world was in the Mediterranean, if someone had said that the center of the world’s com- 
merce is going to be in the Atlantic some time hence, when America even was unknown to 
them? But what I am going to say to you is this. We know that Asia is on the other side 
of the Pacific, and there are young men in this room here who are going to live to see the 
commerce of the world transferred from the Atlantic to the Pacific. That is a prediction, 
and I am not afraid to say it when I come to look at the progress that has been made. 
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I will say only just a few words about the subsidy, because the congressman has ex- 
plained that quite fully. I am in hearty cooperation with him about the subsidy. We 
need a subsidy and we must have some subsidy. The subsidy they propose is only going 
to be a help. But what I have got to say is this, if | am able through all the hard times we 
have had to operate British ships and ask no subsidy, never got any, and have made a cer- 
tain amount of success out of it, if our laws and our regulations were exactly the same why 
couldn’t I operate American ships just the same? Every law that ever was put on the 
statute books recently is on it today. Those laws put our merchant marine off the ocean, 
drove it right off the ocean, and those laws are all on the statute books; but they are not 
enforced. But it is like holding a club over a fellow’s head; some day it will come down and 
break our heads for us. 

On the Pacific we had the Pacific Mail. That was the oldest company there; they were 
driven off the ocean. James J. Hill, the grand old man, put ships on the ocean and lost a 
fortune by operating them and had to go off. The Boston Towboat people from Boston put 
a fine fleet of ships on the Pacific, and they are gone. Two months ago there was not a 
privately American owned cargo ship on that great Pacific Ocean. I repeat that again, there 
was not one privately American owned cargo ship on the Pacific Ocean. Is that not a com- 
mentary? Not a single one. There are four now; I bought four from the Government and 
put them on there, and God knows whether I will succeed with them or not. (Laughter and 
applause.) I told Mr. Lasker when I bought them that I was going to put them on the ocean, 
and I was going to try, and I said, “I am going to do my damnedest, and whether I will 
succeed or not I don’t know.” (Laughter.) 

There has been a great deal said about the cost of ships. That is something we are inter- 
ested in. I read in the paper, I do not know whether the party was correctly reported or not, 
but he said that he did not know of ships having been sold in Great Britain previous to the 
war at less than $45 a ton. Now I have contracted to get. ships built in Great Britain, sev- 
eral of them, and I never paid $30. 

As to the wages, a great deal has been said about them. ‘Oh, there is only just a little 
bit of difference between American wages and the British wages. It doesn’t make much dif- 
ference. And then, our conditions are just about the same, and all it wants is the superior 
energy and get-up of the American shipowner, and he will overcome it all.” I want to tell 
you it is a mountain to overcome. 

I have taken some figures off my own books; not what some fellow told me. I took 
them just before I left home. An American ship that I am operating with an American 
crew costs $3,718.50 a month. A British ship that | am operating with a Chinese crew costs 
me $1,567.20 a month. A Japanese ship that 1 am operating—I have got six of them—cost 
me $1,403.12, very nearly the same as the British. 

Take the American ship for twelve months and the British for twelve months; it is 
$25,715 more that I would have to pay with my American ship than with my British ship. 
Some good people tell us, “Oh, that is not much”; but I want to tell you, if you multiply that 
by about twenty, if you have got about twenty ships, they would soon begin to think it is 
plenty. (Laughter. ) 

The subsidy which is proposed on a 10,000-ton ship operating on the Pacific, just as 
our ships are operating, would give us $12,375a year. That, you see, taken off from the 
wages, would be only about half what we have to pay for the crews, just for the wages and 
the board. That is the reason I say it will help; it will help some, just a little. (Laughter. ) 
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What we want is shipowners, and that is what we lack. You get a shipowner who has 
a ship, I do not care where, and he cannot get a cargo; why, that man will do everything short 
of stealing, and some of them do steal, to get acargo for the ship to get her back home. 

It is said that it does not make much difference what kind of a ship you employ. It 
does make a difference. Do you think that I am running my ships in an effort to develop 
the trade of Liverpool or Loudon or Madrid or any other place? Not at all. I am trying to 
develop the commerce of the United States and lie awake nights most of the time doing it. 
(Applause. ) 

I have been accused, and I plead guilty, of operating British ships. Well, why the devil 
do I do it? Because I could not operate American ships; I did not have money enough. And 
it would take a man with a pretty long purse to operate American ships in the foreign trade. 
It cannot be done, gentlemen, under our laws; and if we would only enforce our laws to the 
letter—and I would ask our congressman when he gets back, for God’s sake enforce the laws 
to the letter, and no ship can sail from an American port; you will tie up the whole com- 
merce of the country. There is a great deal of delay in the inspection of our ships; that a 
good many of you understand. With the British and the Japanese there is no delay; the 
inspectors have orders not to delay the ships. If they cannot finish an inspection they will 
do it at the next opportunity. But with our laws they have to be inspected and finished at 
once. 

There are a great many things that militate against it. A man brought a proposal to 
sell a ship into my office this afternoon; he wanted to sell the ship. I looked at it. I said, 
“T have got a ship, just a duplicate of that, but,” I said, “your ship is 5,000 tons net. My 
ship is only 4,080 tons net.” I said, “With your ship, you have got to pay on a thousand tons 
more than I do every time you put your ship into the dry dock; your pilotage and all charges, 
dues that are assessed against a ship, on your ship you have got to pay one-fifth more than I 
have.” 

For the last twenty or twenty-five years I have been trying to talk to them in Washing- 
ton about that, but it is of no use; they will not make any change, but they measure our ships 
bigger. Colonel Goethals here awhile ago was telling of two sister ships, one a British ship 
and another an American ship, going through the Panama Canal, and it cost $500 more 
to put the American ship through the Canal every time than the British ship. I would say to 
our congressman, when you get back please look into that and try and hammer some horse 
sense into our fellows down there. (Laughter and applause. ) 

I was only to take ten minutes, and I am pretty sure I have talked more than ten minutes, 
so I thank you for your attention. (Applause. ) 


Tue Presipent:—I know it has been both-a pleasure and a privilege to you to listen 
to this veteran of the American shipowning profession, and it is easy to see how much you 
have all enjoyed it. I am sure you will all wish me to tender your hearty thanks to Captain 
Dollar for his most interesting talk. 


CAPTAIN DoLiaR :—Thank you. 
Tue Presipent:—Now, gentlemen, we will adjourn from this room, and Mr. Cox will 


lead the way to the meeting room, where we are to hear the reading of the paper by Captain 
O’Donnell, and such discussion as may occur in consequence. 
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President Walter M. McFarland in the chair. 
The chairman called the meeting to order at 8.50 p.m. 


Tue PRESIDENT :—Fellow members of the Society, this is the second time in the history 
of the Society when a spring meeting has been held. It was the belief of many of the most 
active members of the Society that one meeting a year gave ample opportunity for the pre- 
sentation of papers and discussion of matters of importance. Other members, however, urged 
the desirability of a spring meeting, and the Council finally decided to hold this one, partly as 
a test of the interest which the membership at large would take in a spring meeting. 

Owing to the forethought of our most efficient secretary, advantage was taken of the 
initial trip of the Majestic to arrange the date of the meeting so that a visit to this great 
ship could be included as one of the attractions. Most of you probably inspected this vessel, 
the largest in the world, this afternoon, and undoubtedly feel that you are repaid for coming 
to the meeting. 

At the annual meetings of the Society it is customary for the president to give a summary 
of the general situation in maritime affairs during the preceding years, with special reference 
to elements of progress. During some recent years, when there was the tremendous boom in 
shipbuilding, both for mercantile and naval purposes, this work of the president was a very 
agreeable one. After a long period of intense discouragement in mercantile matters, it was, 
of course, a delight to us all to realize that the output of our yards was the greatest in the 
world, and that we were building up a merchant marine second only to that of Great Britain, 
and apparently in a position to rival hers. 

At the present time, however, it requires great optimism and strong faith to be cheer- 
ful. The naval holiday is a terrible blow to our great shipyards, for which the building of 
naval vessels has for many years past been the real backbone of the business, and the school 
in which naval architects and marine engineers have gained experience with the highest de- 
velopment of the profession. 

The limited time for this address precludes any detailed discussion of this condition of 
affairs, and, moreover, it has been discussed in public addresses and in testimony before 
government committees by several of the leaders of our profession, so that we are all familiar 
with the situation which confronts us. I believe I voice your sentiments in saying that, in 
view of the naval holiday, it is most important that there should be encouragement for the 
building of large, fast merchant steamers, which will keep our designers and builders in 
practice, so that when the time comes for designing war vessels the skill and experience nec- 
essary will still be available. 

This does not agree with the views of our pacifist friends, who believe that there will 
never be any more wars, and who talk of navies that will be reduced to the condition of a 
maritime police. In the last analysis, wars depend upon human nature, and the teachings of 
history seem unquestionable, that human nature has changed very little since the earliest rec- 
ords. We used to flatter ourselves that the race had become more civilized, and that war- 
fare in modern times could be conducted without the barbarities of the early days. Alas, 
the great war showed that a country which was supposed to be in the very forefront of civili- 
zation would abandon all the amenities of civilized life and wage warfare in a way fit only 
for savages. - 

During the war we liked to believe that all of us who were fighting for civilization and 
for liberty were actuated only by the highest possible motives, but the reports of what has 
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occurred at the great conference which came to an end today certainly showed that altruism 
had very little consideration, and that human nature has reasserted itself very strongly. 

You have heard the address of our good friend Congressman Edmonds, and the words 
of encouragement which he has brought us as to the probable passage of the Mercantile Ma- 
rine Act of 1922, which most of us look upon as the salvation of the American merchant 
marine. It has always seemed astonishing that Americans, who pride themselves on being 
good business men and who believe in the protection of American industries, should have 
treated the merchant marine in the foreign trade as a Cinderella. Probably the difference 
between our attitude and that of Great Britain is due very largely to the difference 
between a continent of 3,000,000 square miles and an island of about 50,000. One cannot 
go very far in England in any direction without coming to the sea, whereas in our great 
expanse there are millions of people who have never seen the ocean. Conditions during the 
late war, however, brought home to our agriculturists and other inland dwellers the help- 
lessness of a country which depends upon foreign bottoms for transporting its cargoes, and 
it is extremely gratifying to know that at the present time the agriculturists have come out 
strongly in favor of protection to the merchant marine so as to insure an American fleet for 
carrying American products. 

The basic reason which calls for government help to insure the success of our merchant 
marine is the higher initial cost of our vessels and the higher cost of operation, both due to 
the higher scale of wages which obtains in this country. We have all been proud to think 
that the condition of the laboring man in America was better than in other countries, but it 
seems only fair to ask some appreciation of this fact by him, and some adequate return for 
this greater wage. It is a fact that the output per man in our industries is greater than 
the corresponding output in the countries with the lower wage, although this is due in part 
to a greater use of labor-saving appliances. There is little doubt that, if the wage earners 
would exert themselves to greater efficiency, the margin between costs abroad and costs here 
could be very much reduced. If the present difference in wages is to be maintained, it can 
only be as a result of greater efficiency by our people. This means that the labor leaders, 
instead of encouraging strikes and constant demands for higher wages irrespective of con- 
ditions of business, should turn their attention to encouraging their followers to give the 
best that is in them, so that not only will they receive the highest wages but will also deliver 
the highest output. 

Only recently an English engineer who was rewarded with a peerage for his wonderful 
work in the Great War in the supply of airplanes, Lord Weir, called attention in a lecture 
at Greenock on March 24 to this very point in connection with conditions in Great Britain. 
Wages in England as compared with those on the Continent have much the same relation 
as our wages compared to those of England. He called attention to the fact that if Great 
Britain is to continue prosperous and there is to be employment for the workers, one of two 
things is absolutely necessary—either more output for the existing wages or lower wages for 
the existing output. It is a very difficult problem which, in our case, as in that of nearly all 
other countries, has been immensely complicated by the conditions obtaining during the war, 
when wages were enormous and output per man was very low. However, “it is a condition 
and not a theory” that we have to face, and we, as the leaders in our line of work, must do our 
best to hasten a satisfactory solution. 

We had arranged with a distinguished member of the Society, Captain O’Donnell, to 
give us a paper on the “Operating Problems of the American Shipowner.” Captain O’Don- 
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nell has the fortunate position of having been a government official at one time as the super- 
vising inspector at Boston, and more recently managing director or operating manager of a 
line of steamers, so that he is in a good position to discuss this subject with both aspects of 
the case before him. Unfortunately, Captain O’Donnell could not get here tonight, but 
another gentleman, one of the leading shipowners and ship operators of our vessels in the 
Atlantic, has kindly consented to read the paper. I have the pleasure of calling on and 
introducing to you Mr. Alfred Gilbert Smith, the president of the New York and Cuba Mail 
Steamship Company, who will read Captain O’Donnell’s paper. (Applause. ) 


Mr. ALFRED GILBERT SMITH, Associate Member:—I am very sorry indeed that Cap- 
tain O’Donnell is not here. Personally I regret it very much. I am sure that those of you 
who know him are very sorry, too. I fear that all of you will be sorry after I attempt to read 
this paper. 

Captain O’Donnell is eminently well qualified to speak on the subject with which his 
paper deals, in that, as Mr. McFarland has said, he has held a very important and responsi- 
ble position in the service of the Government and is, in my judgment, one of our best authori- 
ties on the navigation laws of the United States, particularly as they refer to the matters of 
inspection. He also qualifies eminently well in dealing with the subject of compensation to 
officers and crews of ships, in that he has been, as many of you know, chairman of the Com- 
mittee on Crew’s Wages and Working Conditions of the American Steamship Owners’ As- 
sociation. He has had exceptional opportunities to study the question from every angle, to 
make comparisons between the wages paid in American ships and those paid in ships of for- 
eign flags; and I say this because, as you will note as we go along, he makes particular refer- 
ence to this and lays especial emphasis on it. 

One word more (perhaps it is hardly necessary for me to say it), and that is that Cap- 
tain O’Donnell, whom it is a great pleasure to know, believes in what he says and says what 
he believes. 


Mr. Smith then read the paper on “Operating Problems of the American Shipowner,” by 
Eugene E. O’Donnell, Member of the Society. 


OPERATING PROBLEMS OF THE AMERICAN SHIPOWNER. 
By Eucene E. O’DonnNeELL, Eso., MemBEr. 


{Read at a special meeting of the Society of Naval Architects and Marine Engineers, held in New York, 
May 19, 1922. 


I speak as an operator of cargo steamersin both the coastwise and the overseas trade. 
Many of the problems are substantially the same in domestic as they are in foreign com- 
merce. But as it is the internationally competitive trade which is now attracting the chief 
attention, I will devote most of what I have to say to considerations applicable to that field, 
though not forgetful of the other. 

Never before in maritime history have operators had to wrestle with the problems of so 
great a suddenly created merchant marine. In other nations the growth of shipping has been 
gradual. Here in America our gross register tonnage went up from 8,871,000 in 1917 to 
18,282,000 in 1921. All of the amount of this increase was in ships designed for interna- 
tional commerce. 

Not only has our tonnage thus rapidly multiplied, but American owners and operators 
have been compelled to face, in most cases with little experience, the exigencies of strange 
new trade with the ports of distant foreign countries. As I survey the situation I cannot but 
be surprised not that their mistakes have been so many but that they have been relatively 
so few. Operating organizations that five years ago had no particular knowledge of foreign 
trade now have excellent organizations and are working with smartness and efficiency. Not 
that there is not much yet to be learned by many of us, but I feel that a majority of Ameri- 
can operators have thrown themselves into their new work with energy and determination, 
and that very remarkable results have been achieved in a relatively brief time. 

Except for the vessels acquired before the war, which in many cases were carefully de- 
signed for the work in hand, it cannot be said that the merchant marine as a whole is 
especially adapted to its particular requirements. The new government-owned fleet was built 
not to constitute an ideally symmetrical merchant shipping but for the one imperative pur- 
pose of winning the war. Because of the supreme need of haste, the new fleet consists to 
altogether too great a degree of steamers of comparatively low speed and of the “tramp” 
order. We are lacking, of course, in swift passenger steamers, but we are lacking also in 
cargo steamers of the so-called liner type, which after all, if not the backbone of a merchant 
marine, is a class of ship of very great importance. This undeniably handicaps our owners 
and operators who contemplate the development of a cargo liner service, for vessels which 
have no reserve speed will necessarily find it difficult to maintain a regularity of service, 
especially in the trade like that of the winter months on the North Atlantic. 

However, a considerable proportion of one-half of the steel tonnage of the Shipping 
Board which is characterized as good tonnage contains many ships fit for what may be de- 
scribed as the berth service to distant foreign ports, like the 7,800-deadweight-ton Hog Island 
ships, the 8,800-ton freighters and the larger shelter-deck and other steamers whose capacity 
in a few cases runs up to a maximum of 12,000 tons. Here is a fleet not to be despised in 
any survey of the world’s shipping, and until we secure better steamers, these, outside of the 
“tramp” or bulk cargo service, must be regarded, together with the pre-war ships of the older 
companies, as the main, active, operating backbone of our merchant marine. 

First of the problems of American ship operators in this connection is the hard, unde- 
niable fact that they have to pay more money for the wages and subsistence of their crews 
than do their European or Japanese competitors. Let us assume that the Shipping Board 
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will carry out its promised policy of making the good steamers of the government-owned fleet 
available to purchasers at world market prices. There is still the handicap of higher cost 
crews. American shipboard wages have historically been from 30 to 40 per cent above Brit- 
ish shipboard wages, and it is estimated at the present time that British wages are about 15 
per cent above Scandinavian. This is a handicap which in my judgment, and I believe in 
the judgment of virtually all practical owners and operators, can be overcome only by national 
assistance. 

A great deal is being carelessly said about the higher “efficiency” and “economy” of 
American officers and men. It is not to be denied that many years ago, in the heyday of 
our wooden-built merchant marine, there wasa higher efficiency in American ocean ships 
than elsewhere, generally speaking. Indeed, this superiority was so manifest that it was freely 
acknowledged by our competitors themselves. But it must not be forgotten that this was an 
efficiency that had gradually been attained through many years of effort and experience. 
Such efficiency cannot be secured overnight or in a few months or a few years. It is a 
long, hard path our predecessors had to travel from the humble beginnings of our national 
merchant marine in 1789 up to the incomparable smartness of the celebrated packets and 
clippers of the thirties, forties and fifties of the nineteenth century. 

It would be idle to pretend that any such relative efficiency has been attained in the 
brief period of the years between 1915 and 1922. Though we have in our ships many of the 
best officers in the world, our officers as a whole and on the average fall short of the experi- 
ence of their European competitors. This is even more signally true of our crews. This is 
a handicap, however, which time itself will cure; in fact, any disparity on this point between 
Europeans and ourselves is even now rapidly lessening. I am one of those who believe that, 
given a fair chance, American officers and crews will gradually reestablish the supremacy 
which in the last century was theirs as the most capable men of their calling in the world. 

The wage difference between American and British ships is somewhat less now than it 
has been of recent years, and must be regarded as temporary due to the abnormal condition of 
world shipping, but it is still a wide difference, as will be demonstrated by the comparison 
of the costs of wages and subsistence of an American and a British cargo steamer of 3,500 
gross tons, and the wages and subsistence of an American and a British cargo steamer of 
6,000 gross tons, shown in the tables on pages 17 and 18. 

In this comparison a similar number of crew in each vessel has been used, but it 
is a generally accepted fact that American vessels carry a greater number in the crew than do 
foreign vessels. This difference is more especially to be found in the “tramp,” coastal or 
short-voyage American steamers as compared with the foreign vessels; while in the case of 
the passenger liners or cargo liners the British manning scale more nearly approximates our 
own. On the other hand, the manning scale of Continental European ships will generally 
be found to be less than the British. 

During and after the war an unusually large number of men were carried in our ships, 
because of the Shipping Board’s manning policy in its endeavor to train the inexperienced 
recruits who came into the service of the merchant marine during the war. In recent years, 
however, with the inevitable reduction to a normal basis, leaders of seagoing unions have 
endeavored to make it appear that our vessels carry a less number in crew than foreign 
vessels. Recourse to the records of the Customs Department will, I am sure, clearly demon- 
strate that in the case of like ships in the same trade the manning schedule on American ves- 
sels will be found to be no less, but more often will be found to be higher, except in the 
case of vessels under foreign flags manned with the cheaper Asiatic labor, on which, how- 
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ever, the total wage scale will be considerably less than if the same vessel were manned with 
a European crew. 

The manning requirements contained in the United States statutes as compared to the 
requirements contained in the British Merchant Shipping Act are illustrated. 

Section 4463, United States Revised Statutes, provides that no vessel of the United 
States subject to United States laws shall be navigated unless she shall have in her service 
and on board such complement of licensed officers and crew, including certificated lifeboat 
men, as in the judgment of the local inspectors may be necessary for her safe navigation. An 
entry shall be made in the certificate of inspection covering the number of officers and men 
required. 

A minimum manning scale for the officers is further contained in this section of the law 
which requires that every ocean or coastwise seagoing merchant vessel of the United States 
propelled by machinery and every ocean-going passenger vessel shall have a minimum num- 
ber of licensed officers for the vessel’s safe navigation according to the following scale: 


“All such vessels shall have a licensed master. 

“All vessels of 1,000 gross tons or over navigating on routes of more than 400 miles 
shall have three licensed mates. 

“Tf the vessel is between 200 and less than 1,000 gross tons, two licensed mates are 
required. 

“Tf the vessel is between 100 gross tons and less than 200 gross tons, one licensed mate ; 
but if the time required to make the voyage from port to port exceeds 24 hours, two licensed 
mates shall be required.” 


Wace CompartsoN—AMERICAN AND Brrtisi O1r-BurNING STEAMERS, 3,500 Gross Tons 
APRIL 12, 1922. 


A.S. O, A. British 
scale scale 
IMEI? Soa dy ddovoneopsuamanoneono hoooodoonuoddoona cond $265 .00 £42 10 0 
RISO MIC OL rns erelsloielrenecrarchelel srotehelsteisV ole etc efspisiesivavedsaiseastass 155.00 20 10 0 
SE CONAKO HA COL ear srerenicralcfotaiccren terciaverel Refecesoretevensrareraten stanshccetstoe 180.00 16 0 0 
ORIOL HCC Mac SIRE G OR CIOL CERT CITICRE OTL CICS Bice Ores 115.00 18 0 0 
ANIC EEN (5) nodacooccoonbGotnwohed anodopoagnonunod 285 .00 51 0 (0 
Ghrehencineenarirravier merrier craters iatne vel 240.00 26 10 0 
PINS trAGSLS CAN Griensracrstcinteyetehcraiepsrerarsislevedeiclelsievatstersieiniereceioraietetisie 155.00 19 10 0 
SECONAUASHIStANtatarnrtbnelvtcietleterelntcvelalaretatriniavarnielcareverrery ere 180.00 16 0 0 
ATGLECIHAEIN? ononnoonooddoouDDDODoboGOUnOOOnOUOOnNOaD 115.00 18 0 0 
Cfo). andodndaboooadooonpagodubounddaondduonodgono 165,00 83.0 OO 
Den (CB)! weaood00ead'noa dodvoovaoodogo0ndoD0DEDNODaO 150.00 81 0 O 
Stewardsandicoolcinacrehsciiivercts erervertotsverclelefeleteialeret sretelarevaters vets 105.00 14 0 0 
Secondicookiandibakersmierslstererstereicimercttnctieverevarrtarenvsreletaletere 70.00 10 0 0 
IVE eas bOY;s) (3) wevate's:s2s)afelaialevolelaiefarsasisielsvavsisiiletseiarsiave’ avets booed 90.00 25 10 0 
ad lovatererartevetelstaleterrera statoreisicreyaic) stat evetal eysvarars Tovalatararsisrevertaal ater 90.00 13 10 O 
WVV/ND OLiereverel ofetstelerelelsiaYaeloVelstelalerel ofeisioVelsiiiefeXelelssialitanislelerateaye(eye DD OOM weet Mea Tyee nuttin Gt tel stateta erate 
$2, 315.00 £345 0 0 
(PL, 507.65) 
Jdo Bi Gb Ads GHevolaoeinie ope anna modae codNoUMnadoKno adatthocnnooleaG HAACUMAND DUS OO DOS OMOOORU AE $2, 815. 00 
Britishnecaleympresentyexchan gest dn Sim Mill tnleletetateraafaltiarelertteleleiolelelartieideielshelelelefelsieiale)nieqatclelnvistevatelelvfalereselaiele 1, 507.65 
$807.35 
Subsistence difference ... cs .cceees cesses eereerereees aver haters totes ialetaiskavamerenctnlaterel Reta carstcietal tia earatoreyejem 180.00 
Moralmmonth WaCuiteLencematraitetyordcttstretrinattele rin atelctetveketernecataterafaletercretorererercieialstecerstsleiniatistatel eleteloisis $087.85 


Annual difference for 11 months at present rate of exchange, ....sseseceeee center tees seers tetenseneens $10, 860.85 
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CoMPARISON OF AMERICAN AND BritisH PAy-Rotts—NeEw ScAtz, 1922. 


APRIL 12, 1922. 


Comparison of wages of a steamer of 6,000 gross tons, 3 boilers, coal burning, suitable for general ocean tramping, under the 
British scale, United States Shipping Board scale, and the American Steamship Owners’ Association scale. 


United States United 
S. B. A.S. 0. A. Kingdom 
IMEBIGR.6 adoanobbno do cbacoeded bo udooCoM Doo DoDANOG OOH NCO $270.00 $275.00 45 /- 
MEV g5odabad ooanuabocpoudoouandeosdasoadodoSbanGs000 165.00 165.00 20/10 
eco urnate Weer rerio terete a aalotedetelevateiere ol evensheretsterere 145.00 140.00 16/- 
qtitiglinei@eucossgagonddc0db odode abuoCoDUsdDOUaUOSDEDOO 130.00 125.00 13/- 
Carpenter... 2... 0-22 s sees e eee e teeter enter e cee tenees 65.00 70.00 12/10 
ETS ROMS oe OE ROA e SO RDC ona td PaO RoErcUcTo Donn MUM Nergonaee BM Bos a Bindgage 11/10 
Able seamen (6) ..2. +0002 -2+ececrsr ect eer sesso neens 330.00 285. 00 60/- 
Ordinary seamen (2)... 6. eessee cece eee e cece eee e ees 80. 00 70.00 11/- 
Chief engineer... 0-20. oon, te se ne eee eee eeinssce se: 240.00 250. 00 24/10 
Second engineer... ... 0+. csee ee rece terete cette ett ee 165.00 165.00 20/10 
VUivtal Garesinen gog0eacaq05c00es o900pDObOdaDoNDOONeDO EES 145.00 140.00 16/- 
Bournthsenpineer meister ec ttr tere tell toler 130.00 125.00 13/- 
Deck engineer.............. 00sec mere eect etree esses 70.00 70.00 11/10 
(Orla (EA) soacedoanoaddonocvdobsacnosdu son axacnqaaopaD 195.00 165.00 33/- 
Imi ©) caoddaaqcogo Hgasqgdogcb obo uUdoocKopeopoed 517.50 450.00 94/10 
Coal-passers (3). 0.0. e eee ee cece ere ete e tence terete ees 150.00 120.00 30/- 
BSintenalesoossdgaccsgsuosoponcanoucedoo nooo geuEsa nC OOS 105.00 105.00 14/10 
(Chie weanHeonhabewo da osboudooonoub oucnbUddemome taco L 90. 00 90.00 13/10 
Secondicookaseciiccmececicitecric chert ieeeictlaisk-stereverens 70.00 70.00 9/10 
Meessboys) (3) iieiiete cele oaioleselelelere = eleisisief-inlsietlnioelele)elalesi= 105. 00 90.00 8/10 
IREGHS) a ndacboose bdugoosdHde dpudbanboodooaguoBUnGoOOENS 90.00 90.00 13/10 
$3, 257.50 $3, 060.00 492/- 
Pound sterling converted at $4.37... 6. cee ee ee eee cee eee e eee eee t ete eee ceee EA Resa, cesta) ouoe lore $2, 150.04 


British scale of May 1, 1922 


On S. B. scale On owner’s scale 
lWstioel MEnicdo4 605 SucodnouasbuddesobbaucdnoocouDODDOLGE $3, 257.50 $3, 060.00 
United Kingdom ...........0.02.0-eee eee e cece nse e eee 2, 150.04 2, 150.04 
Difference niche cee keib leks sions terse terecete Lah arin Seon $1, 107.46 $909 .96 
Subsistencesdifference) osc clelssictel= i= evi eiele evel ieielabolereis)=I° sleleiei= 240.00 240.00 
Total monthly differential .............00s+eeeeeeeeeeeee $1, 347.46 $1, 149.96 
Annual differential at 11 months.........-.2..eeeeeeeeee $14, 822.06 $12, 649.56 


There is a specific requirement in this section that the officers shall be divided into three 
watches, and under this system the local inspectors require the same number of engineers as 
licensed deck officers. 

The British Merchant Shipping Act is silent as to the number of unlicensed personnel 
required on board of a British ship, except in the case of emigrant ships which may be 
considered as passenger liners in the transatlantic trade or the liners to India, Australia or 
South Africa. The crewing of these vessels will be dealt with later in this paper. As to 
the licensed officers, I wish to direct your attention to the fact that the requirements are 
not positive or mandatory in the full sense and state as follows: 


“1. Every British foreign-going ship and every British home trade passenger ship, when 
going to sea from any place in the United Kingdom, and every foreign steamship carrying 
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passengers between places in the United Kingdom, shall be provided with officers duly certi- 
ficated under this Act according to the following scale— 

“(a) In any case with a duly certificated master. 

“(b) If the ship is of 100 tons burden or upwards, with at least one officer besides the 
master holding a certificate not lower than that of only mate in the case of a foreign-going 
ship, or of mate in the case of a home-trade passenger ship. 

“(c) If the ship is a foreign-going ship, and carries more than one mate, with at least 
the first and second mate duly certificated. 

“(d) If the ship is a foreign-going steamship of 100 nominal horse-power or upwards, 
with at least two engineers, one of whom shall be a first-class and the other a first-class or 
second-class engineer duly certificated. 

“(e) If the ship is a foreign-going steamship of less than 100 nominal horse-power or 
a seagoing home-trade passenger steamship, with at least one engineer who is a first-class or 
second-class engineer duly certificated.” 


While it is acknowledged that most British ocean ships in the foreign trade carry as 
many licensed deck officers as American ships and frequently as many engineers, the charac- 
ter of the British legislation is such that they may reduce the number at any time and are not 
subject to the penalties for failure to carry the full quota, as happens in the case of American 
ships by virtue of the penalty clause contained in Section 4463. 

With further reterence to the’ unlicensed personnel on American ships, in addition to the 
authority reposed in the local inspectors which is contained in Section 4463, Section 2 of, 
the Seamen’s Act provides that the sailors while at sea shall be divided into at least two 
watches and the firemen, oilers and watertenders into at least three watches. The seamen 
may not be shipped for duty alternately in the fireroom and on deck, and the firemen may not 
be shipped to perform duty in the fireroom and on deck; while in the American ship on Sun- 
days and holidays the crew shall not be permitted to perform unnecessary duties nor shall 
they be required to do duty on any week day of more than nine hours while the vessel is in 
a safe harbor. In this regard, let me again point out that the British law is silent. 

Section 13 of the Seamen’s Act requires that 65 per cent of the deck crew shall be able- 
bodied seamen and to obtain a full-fledged A. B. seaman’s certificate a man must have at least 
three years’ experience on the deck of a vessel at sea. 

Section 14 of the Seamen’s Act relates to the life-saving equipment and the manning of 
boats and rafts with a definite number of licensed officers, able seamen and certificated life- 
boat men. All boats and rafts carrying more than fifteen persons are required to be in charge 
of a licensed officer or able seaman. The British Merchant Shipping Act is silent on the 
question of watches at sea and as to the requirement of the number of able seamen. Only in 
the case of emigrant or passenger ships does it carry a schedule as to crew requirements. 

Again I desire to direct your attention to the moderate terms of the language employed. 


“1, Every emigrant ship shall be manned with an efficient crew for her intended voyage, 
to the satisfaction of the emigration officer from whom a certificate for clearance for such 
ship is demanded; after the crew have been passed by the emigration officer, the strength of 
the crew shall not be diminished nor any of the men changed without the consent in writing 
either of that emigration officer or of the superintendent at the port of clearance. 

“2, Where the consent of a superintendent has been obtained, it shall, within twenty- 
four hours thereafter, be lodged with the said emigration officer.” 
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The Board of Trade regulations, however, contain certain provisions with regard to the 
manning of lifeboats and rafts. These regulations are not as stringent as the requirements of 
Section 14 of the Seamen’s Act. In the case of a British ship a certificated lifeboat man may 
take charge of a boat or raft, and this permits stewards and other petty officers to take charge 
and thereby lessens the requirements as to the number of able seamen. 

If American ships were everywhere in the majority in overseas trades, the wage differ- 
ence might not be so heavy a handicap as it is at present. It is the foreign ships that are far 
more numerous, and their managers and operators are intrenched in position as ours are not. 
In order to develop our own merchant marine, we must take a part of their present trade away 
from our enterprising foreign competitors. I need not point out that it is difficult to do this 
with ships confined to a relatively few types, maintained at substantially higher costs for 
wages and subsistence. 

There is only one way in which the result which we all seek can be accomplished, and 
that is by national assistance such as has been recommended to Congress by the American 
Steamship Owners’ Association and the United States Ship Operators’ Association in the 
representations which they have recently made to the Congress of the United States. 

As a result of the great influx of officers into our merchant marine to man the war-built 
steamers, naturally a great many inexperienced officers found employment, which, coupled 
with the unrest then existing among so-called unionized labor, reduced the standards from 
pre-war efficiency. Happily this condition is passing, and through the process of elimination 
we now have on the whole an excellent corps of deck and engineer officers that is steadily 
developing to a point of high efficiency. 

As to the engineer officers, it is a matter of regret that our inspection requirements do 
not make it obligatory that licensed engineers have an adequate shop training. It is more 
and more manifest that this is needed to reduce repair bills and maintain engine and boiler 
efficiency. 

As to the firemen in coal-burning steamers, we have a present good supply, but rela- 
tively few of them are American citizens. The present shipping subsidy bill will certainly 
contain a stiff requirement of citizenship for the unlicensed members of the crew, at least in 
the deck and engine departments, and it is a question how such a requirement can be met in 
coal-burning firerooms. On oil-burning steamers a large force of citizen firemen, most of 
them young men, is developing. 

One of our greatest present deficiencies is in masters of the requisite business training 
and experience for the overseas trade. Many excellent captains, good navigators, seamen and 
executives, have passed most of their careers in the coastwise or near-by trade and are hav- 
ing their first experiences with the purely business problems that present themselves in the 
distant ports of foreign commerce. It is desirable also that the chief mates of our foreign- 
going steamers, some of whom will soon succeed to command, should acquire as soon as 
possible a knowledge of business as it is conducted overseas. 

I am of the opinion that a shipping subsidy law should not require an American per- 
centage of more than forty, to begin with, in the deck and engine departments. It might fol- 
low in this respect the graduated increase in the proportion of able seamen as provided for 
in the La Follette seamen’s law. Such a plan as this ought to be acceptable to seafarers. 
Even assuming that the present American percentage, including officers and unlicensed men 
on our ships, is now about 55 per cent, as the latest returns of the shipping commissioners in- 
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dicate, so high a percentage would not be found at all American ports, and as under present 
inducements some of our seamen are certain to desert, it would be difficult to maintain the 
required percentage in the ports of foreign countries. To develop what is apparently ex- 
pected by Congress and the country in the form of an unlicensed seagoing personnel, the 
greater part American, will require close study and patient effort on the part of owners and 
operators of steamers in the merchant marine, and could best be obtained through a system of 
naval reserve training. 

In the La Follette seamen’s law are presented not a few difficult problems. This act was 
passed with the assumption that it would provide freedom—so-called—for seamen. The 
practical result, however, has been the lessening of discipline on American ships as reported 
by ships’ officers and United States consular agents. 

Our steamboat inspection laws and rules and other navigation laws and regulations were 
made the object of a very careful study more than two years ago by a committee of mari- 
time men established by authority of the Shipping Board—a committee of which Mr. P. A. 
S. Franklin was the chairman. Mr. Alfred Gilbert Smith was chairman of the Sub-Commit- 
tee on Construction and Inspection, and Mr. J. Parker Kirlin was chairman of the Sub- 
Committee on Personnel and legal adviser to the committee. 

As is known to most of us, that committee completed its deliberations and presented its 
report to the Shipping Board two years ago, and the Legal Division of the Shipping Board 
is now engaged in recodifying and consolidating the navigation laws in accordance with the 
committee’s report. I can do no better by way of indicating what ought to be done to cure 
the unjust or obsolete features of our maritime laws and rules than by summarizing the recom- 
mendations of this committee as this report was recently released to the press by the United 
States Shipping Board. 


SUMMARY OF REPORT OF NAVIGATION LAWS COMMITTEE. 


It was found that our navigation laws are scattered through a large number of volumes 
of statutes and regulations passed at different times, and in many cases amendments have 
been enacted with clauses repealing acts and parts of acts inconsistent therewith, making a 
comparative study of the various statutes and regulations necessary in order to determine just 
what the law or regulation is on any particular subject. It was found also that authority 
to make regulations which were to have the force of law and the responsibility for enforcing 
the laws were scattered among a number of boards and bureaus in different departments of 
the Government. The committee considered that next in importance to the recodification of 
the law was the consolidation of responsibility for enforcement in a single department. 

When a number of statutes must be considered in order to obtain the law on a particular 
point, the average layman is bound to become confused, and this condition tends to create 
criticism which leads to a popular misconception of the facts. 

In comparison, the British navigation laws are contained in a single shipping act en- 
titled “The Merchant Shipping Act,” which is a maritime code that is very clear and simple 
of interpretation. The administration of this Act is reposed in a single department of the 
government, namely, the Board of Trade. The enforcement of the laws affecting shipping 
is carried out through a single bureau, and this bureau, known as the Marine Department, is 
the only one with which British shipowners need concern themselves. Obviously, therefore, 
the enforcement of the navigation laws under such a system is stripped of the confusion and 
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frequently annoying features with which American shipowners, officers and seamen are con- 
fronted and has much to commend it when compared with our present system. 


Steamboat Inspection Laws. 


The committee found that much of the criticism directed at the Steamboat Inspection 
Service was due to the mandatory character of the laws under which this service operates 
and the fact that no discretion is left to the officers responsible for the enforcement of the law. 
The marine code of other maritime nations is much more elastic in allowing administrative 
latitude to officers responsible for the supervision and enforcement of maritime regulations. 
With a merchant marine composed of so many diversified types of vessels engaged in various 
kinds of navigation, the application of legislation which is general in character and does not 
consider in a practical manner each type or trade condition is rendered extremely difficult 
and, therefore, places on American shipowners burdens with which our competitors are not 
confronted. 

Hydrostatic Test of Boilers. 


An example is that of the hydrostatic test of marine boilers. The law requires that 
marine boilers be annually submitted to a hydrostatic test, using cold water, of one and one- 
half times the working steam pressure allowed. Practical engineers claim that it is unwise 
annuatly to subject marine boilers to a stress the result of which makes doubtful the value 
of the application of this hydrostatic pressure at such frequent intervals. As a comparison, 
the classification societies, the British Board of Trade and maritime governments generally 
require that the hydrostatic pressure be applied only at the original inspection of the boilers 
and thereafter at the surveyor’s discretion, and as a rule it is not applied oftener than at 
the survey period which occurs about every four years. 

A further requirement of the inspection laws is the annual inspection of the hulls of 
cargo vessels. At these inspections it is required that all cargo be discharged and the 
boilers emptied in order that the inspection may be made. This means a loss of from 
twenty-four hours to two or three days, depending upon the size of the vessel. Although 
the inspector might be satisfied that it would be unnecessary to subject the boilers to test 
or examine the hull of a vessel, the mandatory character of our legislation does not leave 
any discretion, and he is obliged to carry out annually all tests and inspection, 

Foreign cargo vessels are not required to submit to these annual inspections and are 
subject to inspection only at the classification period, which is once in every four years. It 
is suggested that passenger vessels might very well be subjected to these annual inspections, 
with the exception of the hydrostatic boiler test, and that the life-saving equipment of all 
vessels should be annually inspected. The inspection of the hulls of cargo vessels might 
properly be made at the survey periods, once in three or four years. 

It is particularly desirable also that American vessels trading between ports in foreign 
countries should not be obliged to return to an American port for the periodical inspections re- 
quired by law and regulations made pursuant thereto. These inspections might well be car- 
ried out by representatives of the American Bureau of Shipping located in various foreign 
ports. This examination should extend the life of the certificate of inspection until the vessel’s 
first arrival in an American port, as other maritime nations have similar regulations to provide 
for vessels away from their home port. 
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Seamen’s Act. 


It is the general belief that the repeal of the Seamen’s Act will place American shipping 
on an equality with foreign vessels. This is not the fact, however, because it is well known 
that before the Seamen’s Act was adopted American vessels were at a disadvantage in com- 
petition for world’s trade. 

What the Seamen’s Act really does is to place added burdens upon the American ship 
which are not applied to foreign vessels, and, while it should be materially modified, there are 
certain humane features which should remain undisturbed. I am confident that shipowners 
generally will approve of this policy. 

Those features of this Act, however, which have met with the greatest opposition from 
shipowners and which have caused the greatest hardships are the language tests, able sea- 
men requirements, the excessive requirement of lifeboat men and the frequent payment of 
wages to seamen in foreign ports. 

Section 14 of the Act, which relates to life-saving equipment, was taken from the regu- 
lations of the International Conference on Safety of Life at Sea. These regulations were in- 
tended primarily to apply to passenger vessels engaged in trans-oceanic trade. The applica- 
tion of these stringent requirements to our small coastwise and inland vessels has reduced 
their passenger allowances, ultimately forcing several of these companies to suspend 
operation. 

It has been earnestly recommended by the Shipping Board Committee that Section 13 of 
the Seamen’s Act be so amended that the extreme requirement of three years’ apprentice- 
ship for a rating as able seaman be reduced toa reasonable period so that this manifest dis- 
crimination against young Americans may be eliminated. It is well understood that this re- 
quirement of three years was craftily put into the law by the International Seamen’s Union, 
with its 90 per cent of foreign membership, so that Americans might as far as possible be 
discouraged from going to sea, and berths on American ships be left to be monopolized by 
aliens. 


Continuous Discharge Book. 


Another important recommendation of the committee affecting the seamen’s law and 
the seagoing personnel was one in favor of the introduction into the American service of 
the Continuous Discharge Book, with its record of the conduct and efficiency of seamen. 
It has long been in use in the British and other foreign services. This book has already 
been given out by the Pacific American Steamship Association with marked success and will 
be utilized also by the American Steamship Owners’ Association. 

So long as any usable part of the government-owned fleet remains in the possession of 
the Government it will act as a damp blanket on the hopes and plans of American shipown- 
ers and operators and also American shipbuilders. There is good reason to believe that, if 
the now proposed Shipping Bill is enacted, a very large proportion of the good Shipping 
Board tonnage can be disposed of within two years. American owners and operators very 
earnestly desire the continuous withdrawal of the Government from vessel ownership and 
operation until the government-owned fleet is entirely disposed of by sale or scrapping at the 
earliest practicable date. This is a first essential of the firm development of our merchant 
marine. 


24 OPERATING PROBLEMS OF THE AMERICAN SHIPOWNER. 


Until the fleet can be disposed of there can be no objection to the maintenance by the 
Shipping Board of essential ocean services non-competitive with private enterprise. But this 
situation must be handled very carefully so that private plans may not be blocked. Every 
effort ought to be made by the Shipping Board to turn every one of the essential services over 
to private ownership and management at the earliest possible moment. Many operators dread 
more than foreign competition even the faintest risk of the competition of their government. 

Let me emphasize the truth which all practical men of our industry realize, that the gov- 
ernment-owned fleet can never be sold until ample national aid is provided for the operation 
of those ships after they have passed into the hands of those who have the knowledge and 
the means to use them. Absolutely vital to the success of the American shipowning and 
operating industry is the prompt passage of the great Shipping Bill proposed by President 
Harding. If that fails, everything is lost that has been done toward a permanent restor- 
ation of American shipping in the overseas trade. If that fails, the American people lose all 
hope of realizing anything on their $3,000,000,000 investment in the shipping business. The 
national importance of this measure cannot be overestimated. Our foreign competitors are 
anxiously watching the result of the present legislative effort in Washington. They know as 
well as we know that this bill, once enacted, will make America a great commercial power 
on the seas. They dread the result of national aid applied to shipping exactly as it has been 
so successfully applied in the past to manufacturing, mining and farming in America. 

As President H. H. Raymond of the American Steamship Owners’ Association declared 
recently in his address before the joint Merchant Marine Committees of Congress in 
Washington: 


“Either this present bill must be promptly enacted, or the United States in defiance of 
sound business, and in defiance also of the instinct and conviction of the vast majority of its 
own citizens, will be committed to a policy of government ownership and operation in the 
shipping business, and worse than that, to a policy of governmental subsidized competition 
with American private capital and enterprise. Such an unjust policy as this would not be 
tolerated for a moment by manufacturers. It would not be tolerated by agriculture. It should 
not be imposed on the merchant marine.” 


All American shipowners and operators will heartily approve this declaration, 

The pending shipping measure offers substantial aid to every branch of our merchant 
marine. It proposes that 50 per cent of the immigration into this country be reserved to 
American ships. This of itself will be a most powerful help to the regular mail, passenger 
and cargo lines of transatlantic steamers. Another feature of the bill is the deduction from 
income taxes of shippers of 5 per cent of the freight money on goods exported or imported 
in American vessels. Though this will not directly benefit the shipowners, it will offer a 
strong inducement to shippers inward and outward to prefer the American flag and will thus 
assist to give American ships the full cargoes so necessary to profitable operation. Exemp- 
tion of net earnings of American ships in the foreign trade from Federal taxation, if the 
amount of the exemption is pledged to the building or purchase of new ships, will encourage 
shipbuilding and increase the active merchant marine. The.construction loan fund of $125,- 
000,000, while costing the Government nothing in the long run, will promote the building of 
new tonnage of superior character. 

Very important is the provision in the new bill that will make it possible to secure more 
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liberal allowance for depreciation for shipping, thus placing us more nearly on an equality 
in capital costs with our competitors. President Harding’s policy of prompt diversion of 
the army and navy transport services to the merchant marine is made possible in the new legis- 
lation. An extension of the coastwise law to the Philippines is certain to have the same bene- 
ficial effect on shipping and trade as the extension of the coastwise law to Porto Rico and 
Hawaii. 

What shipowners and operators are probably thinking most of, because they can meas- 
ure its advantage in dollars and cents, is the direct aid of the new bill in the form of compen- 
sation or encouragement to both cargo ships and mail ships. This is the feature of the new 
proposal that is most actively discussed. It is the part of the bill that must meet the sharpest 
opposition. But let nobody imagine that this direct compensation was put into the bill to be 
pulled out again. Without the direct aid of the proposed compensations or subsidies, the 
great effort of the nation to solve its shipping problem cannot and will not succeed. The 
indirect aids are themselves inadequate. If the nation is going to help its shipping it must 
help it effectively and not place it half-way on an equality with its overseas antagonists. 
Nothing less than complete action will suffice. 

We recognize frankly that, though we need all this entire measure of government help 
and can do nothing of ourselves without it, nevertheless we cannot lean on government aid 
alone. Given all these improved conditions, the problem of the American merchant marine 
must, after all, be actually worked out by American shipowners, operators and build- 
ers through their own exertions. We must win our own success, achieve our own destiny. 
We must be quick to distinguish and adopt the newest and best ideas of ship design and con- 
struction. We must operate our ships with the utmost possible enterprise and economy. 

Uncle Sam is not a Santa Claus. He is giving us no gift, no bonus, in this shipping 
legislation. All he does is to try to assure for us a fair, even chance in competition. A fair 
chance is something which we have not had for sixty or for seventy years. If this bill passes, 
we will have it, and then it will be up to us to make such use of it as was made by the 
shipowners, operators and builders of the brilliant half century before the Civil War. They 
were given a chance. They took it, and they made such glorious use of it that the maritime 
world has not yet forgotten the years when American ships embodied the highest efficiency 
and success the world had ever seen. What we will have to do now is to prove ourselves as 
good men as our predecessors in this industry. 


DISCUSSION. 


THE PRESIDENT :—We all thank Mr. Smith for his kindness and courtesy in reading this 
valuable paper, and it has given an opportunity to any who had not read it before coming 
here, to go over it carefully and see exactly what the paper covers. It is thoroughly in line 
with the speeches that we heard at the dinner and is on the most important matter for all of 
us, as shipowners, ship operators and builders, namely, what to do to bring about the revival 
of the American merchant marine. 
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The paper is now before you, gentlemen, and open for discussion, and I hope that there 
may be a good many who will feel that they wish to say something in discussing the paper. 


Captain C. A. McAuuister, Member of Council:—Mr. President, I wish to offer a 
resolution at this stage of the proceedings, that this Society go on record as favoring this 
proposed legislation; and I move you, sir, that you appoint a committee of three to draft a 
resolution to be presented at the end of the meeting, favoring the adoption of the bill. 


THE PRESIDENT :—Favoring the adoption of what is called the American Merchant Ma- 
rine Act of 1922? 


CapTAIn MCALLISTER :—Yes, sir. 
The motion was duly seconded. 


THE PRESIDENT :—Gentlemen, you have all heard the motion of Captain McAllister, 
that a committee of three be appointed to draft resolutions to be presented at the close of 
the meeting, so that they can be voted on, and we will all know just what it is we are ap- 
proving to be sent to the committee considering the American Merchant Marine Act, heartily 
approving that act. 

Are you ready for the question? Those in favor will please say aye. (Ayes.) Opposed, 
no. (No response.) It is unanimous. 

The Chair appoints Captain McAllister, Mr. George A. Anthony and Mr. Charles F. 
Bailey as a committee, if they will withdraw and prepare the resolutions. 


Mr. R. W. ENGLAND, Associate:—I would say, gentlemen, that on the Great Lakes we 
are working on the same program that you appear to be working on here. The Lake Car- 
riers Association in particular has taken it up, and I have heard the same thing in this paper 
tonight that we have been thrashing over the last month. 

I came here to see the big ship today, as an operator; I am neither a constructor nor an 
engineer, This is the last thing I expected, to be able to say anything here. I thank you. 


THE PRESIDENT :—Captain, I ought to say perhaps, for your benefit, this Society is not 
composed solely of engineers and naval architects but also of shipowners and ship operators. 
One of the primary designs of the organization of the Society was to bring together all the 
people who are interested in shipping, because while the men who started the Society were the 
builders af the ships, they realized that unless there are shipowners and operators there will 
not be any shipbuilders. So that you are perfectly at home here as a ship operator in our 
Society. 

The paper itself is admirable, and it may be considered that it covers the subject thor- 
oughly; but our feeling here always is that when a good paper is read, even if nobody has 
any fault to find with it, at least a good many will get up and say how well they think it 
has been done and call attention to same of the good points. 


Mr. H. C. Tow.r, Member:—Mr. Chairman, I did not come here with the intention of 
making any remarks, but I cannot resist giving expression to one thought that has always 
occurred to me when shipowners or shipbuilders talk about times previous to the Civil War. 
I have had the fortune to be acquainted with some of the gentlemen who were connected with 
shipping at that time, and there are some things that stand out very conspicuously to me. 
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The first is, that at that time most of the ship operators actually superintended the building 
of their own ships. If a captain wanted a new vessel, he either dealt with a builder who was 
thoroughly familiar with his trade or he stayed right on the job and got what he wanted. 

Secondly, when it came to trading, most of the captains at that time, as far as I can 
find out, did their own buying and their own selling. For instance, they sailed their ships to 
China with a cargo from the east coast, traded it out there and brought back a cargo which 
they sold on this side; the point being that at that time the captain of the vessel, who was in 
many cases the majority owner, was in touch with all phases of the shipping business, the 
building and the operating and the trading. 

I think that one of our troubles today is that we have got very far away from that. I 
speak as a shipbuilder, and one of the biggest problems we have to deal with in the ship- 
yard is to find out what the ship operator really wants, or what the trade really demands. In 
many cases we cannot come to any agreement of minds. Something that the captain of the 
ship wants or the owner thinks he wants is something that is extremely expensive to build, 
and while I am not competent to speak from the operator’s standpoint, I must say that often 
I cannot see where the capital expenditure involved will ever return any adequate percen- 
tage on the investment. 

Of course there are exceptions. One of the most successful lines that we ever had on 
this coast, a concern that for five years earned something over 40 per cent on its capital in- 
vestment, came to a shipyard and absolutely put the design and construction of the vessel up 
to that yard to work out to suit the operating conditions, as well as the construction details. 
The result was that the personnel of that shipyard got on the job, and among other things 
invented new methods of handling cargo, the net result being that the vessel carried every 
voyage 1,000 tons more cargo than a similar vessel of the same size and speed owned by a 
competitor. That thousand tons of cargo each voyage meant 40,000 tons more cargo a 
year, and made the difference between 5 per cent that other operators earned and 40 per 
cent that this particular line earned. 

I merely cite that as an outstanding case, where to my mind all parties got together to 
achieve a result. I have no complete solution to offer, but I do think it is necessary to bring 
the three branches of the business closer together. (Applause. ) 


Mr. ALFRED GILBERT SMITH, Associate:—In order to possibly encourage others who 
can, I am sure, speak intelligently and very interestingly on the various subjects that have 
been covered by the paper, I will start and say two or three things, just for the sake of say- 
ing something. : 

You have heard at our dinner from our very able congressman, Mr. Edmonds, some- 
thing with regard to the consular reports that he had read. He said he had many consular 
reports, tending to show that the fault was very largely—I am alluding to the troubles that 
ship operators and owners experience with their crews at times—the fault of the captains. 

I have no doubt that what he says is absolutely true; he has those reports and the 
reports are doubtless correct; but I want to point out that the consular reports do not give 
information with reference to the troubles that occur on board the ships either going or com- 
ing, with which officers themselves deal, leaving the matter to be settled when the ship returns 
to the home port and where the owner or operator, based on experience, handles the thing 
by simply discharging the crew and getting another, or dismissing the offending man and 
getting another. Those things are not matters of record, and that is very unfortunate, be- 
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cause our legislators are governed somewhat by the consular reports, cases that are reported 
to the consuls at the out-ports, and not by many, many cases, the great majority of them, 
which are handled by the captains themselves or the chief engineers or other responsible offi- 
cers, and dealt with by the owners at the home ports. 

Another thing I think that operates against the owner and operator very largely is the 
lack of proper support on the part of some of the shipping commissioners and the leniency 
of the courts. It is very difficult to cover these matters by speaking of them broadly—at 
least I am not able to do so—but I would like to give you this one incident as an illustration: 

Some time ago, one of our vessels in a foreign port, about to sail with a full complement 
of passengers and cargo, had this experience. One of the men on board (a sailor who had 
gone ashore without permission three or four days before) had spent the money that he had 
demanded from the captain before he went ashore, and had spent it riotously on shore. When 
he returned to the ship he was insulting, profane and obscene in his language, and one of the 
officers attempted to quiet him, whereupon he knocked that officer down. Another officer 
came and overpowered and secured him and, still struggling, they put him in the brig. The, 
ship brought him home. The captain reported the case on arrival here to the proper officials 
and handed the remaining part of his wages to the commissioner. The offending man was 
held by the court for trial. The outcome of the trial was that the judge, after listening to the 
complaint said, in substance, to the culprit: 

“Now, you did wrong and you know you did wrong. Don’t you ever come before this 
court again on a charge of this kind. The case is dismissed.” 

Well, a month or two after that the vessel was in New York, all cargo had been loaded, 
the passengers were on board, and she was about ready to sail when two United States mar- 
shals walked on board. They went up to the bridge and said: “Captain, you are under 
arrest.” ‘What for?” ‘The judge will tell you; you come along with us.”’ 

The captain left. The superintendent of the line accompanied the captain. They went 
to court. The judge, in substance, said: 

“Captain, I am very sorry, just as you are about to depart with your ship, to do this, but 
I have no redress. This is the law. Charges have been brought against you by a man whom 
you had on your ship a month or two ago, of cruelty and false arrest. What have you to 
say?” 

The captain explained the situation and, bail having been furnished to secure his ap- 
pearance for trial, he was released and sailed after his ship had been delayed for an hour 
or two. 

Subsequently, when the case was tried in the courts the captain was also dismissed by the 
presiding judge. 

Now, this case that I have briefly outlined serves as an illustration of many similar 
cases that go before the courts, in dealing with a certain class of men, and that is, in my 
judgment, what has brought about existing conditions—at least on many American ships. 

Take, for example, the provision of the La Follette Law that forces us to give to the 
men a certain portion of their wages at out-ports. Many of you gentlemen who have trav- 
eled know what some foreign ports are and what temptations they offer a man. The men go 
ashore, become intoxicated (and worse) and return to the ship not only drunk but they also 
bring disease with them, and they are unfit to do their work. The result is that they not only 
do not and cannot perform their duties on board ship, but they force their comrades—who 
remained on board and attended to their duties—to assume the labors of the disabled mem- 
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bers. What redress have we? Apparently, none whatever. Through one excuse or another, 
on this or that technicality, offenders get away with it. 

One thing has been said, I think, in the paper that I have read here this evening for 
Captain O’Donnell, and that is the necessity which exists for captains to be better instructed, 
better informed with regard to their duties, their obligations, their rights, their privileges, 
etc., in the overseas trade. Up to within recent times you know that our merchant marine 
has been very largely in the coastwise trade; in such they have not the problems that men 
in the overseas trade have. The captain of an ordinary coastwise ship is given his cargo at 
the port of departure, and when he reaches the port of destination he simply turns the ship 
over to a terminal superintendent and his job for the time being is finished. 

But the captain of a vessel in the overseas trade has a great deal more to do than that. 
He has to be familiar with the laws of the country that he is visiting, he must be well in- 
formed as to insurance matters, questions of general average, for instance, and numberless 
other matters that cannot be detailed here. There are many, many things that a master 
should know, and I for one deplore the fact that there are so many captains who are not suffi- 
ciently informed to enable them to do the right thing, not only for the owners but for the un- 
derwriters and others interested as well; in a word, for all concerned. To that end efforts 
have recently been made to prepare textbooks that can be handed to the captains so that, if 
they are industrious and care to read and improve themselves, they may be of value to them. 
In that respect I think the captains of steamers belonging to foreign countries are better in- 
formed by training and experience than our own masters, and I suppose it is a question of 
time when our masters will profit too as our merchant marine develops. 

Another thing that has been said in this paper relates to one of the recommendations 
made by the committee of which I had the honor to be a member, the Committee on the 
Revision of the Navigation Laws, requiring duly qualified engineers on board ships to be 
experienced in making repairs; in other words, that they should have had some training in 
shops before.they go aboard. I think that is generally the practice with British engineers. 
They have an engineer in fact, a man who knows not only the practice but also the theory 
of engines, and he has a number of assistants who are very experienced mechanics; so that 
if anything happens on board the ship while at sea, they can quickly perform the necessary 
repairs and she can go about her business. That is another thing that must be developed, in 
our judgment, and I hope that it will come to pass in due course. 


THE PRESIDENT :—I am sure we are all very grateful to Mr. Smith for his discussion. 
He is a man who speaks from practical experience as a manager of a very large line of 
steamers. 

There is another gentleman here who knows this subject through and through; he has 
given as much attention to it probably as anybody else. I will ask Mr. Winthrop L. Marvin 
if he will say a few words to us. 


Mr. WintHrop L. Marvin, Associate:—Mr. President, my friends of the Society of 
Naval Architects and Marine Engineers, [ can testify that the paper which President Smith 
has read to you this evening, the paper prepared by Captain Eugene O’Donnell, of Boston, 
who regrets very keenly that he cannot be here in person this evening, sets forth with great 
accuracy the sentiment of the practical shipowners and operators of the American Steam- 
ship Owners’ Association, of which Captain O’Donnell is one of the most active members, 
through his service on the Governing Board and for a long time as chairman of our impor- 
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tant Committee on the Seagoing Personnel. The captain in his paper lays emphasis, as I 
am sure we all in our thoughts lay emphasis, on the great Shipping Bill now pending in the 
Congress of the United States. I imagine that not one of us regards that as a wholly per- 
fect measure, looking at it from our own separate standpoints, but I am very sure that all 
of us agree on this, that with its faults and its lacks, it is the very strongest and most satis- 
factory measure of legislation ever presented for the permanent upbuilding of the merchant 
marine. 

The bill has been, as you know, the subject of long hearings. It will pass in a few days 
into the hands of the House Committee on Merchant Marine and Fisheries, a leader of which, 
Representative Edmonds, we have listened to with so much pleasure and so much instruction 
tonight. I imagine that that committee of responsible legislators, thoroughly versed in the 
shipping question, may make some changes in detail in that measure, may improve that meas- 
ure, make it more workable and politically stronger, because they know far better than we 
know the political aspect of this question of the merchant marine. 

On that bill, gentlemen, there hangs the fate of the ocean shipowning and shipbuilding 
industries of the United States. We are having or will have soon our day in court in Wash- 
ington. It behooves us all, as men identified with these maritime industries, to acquaint our- 
selves thoroughly with the provisions of the measure when it appears again in its perfected 
form from Mr. Edmonds’ committee; and it behooves us as citizens to see to it that all of 
us, every one of us, gives the fullest possible support as citizens to that measure while it is 
under consideration in the House and Senate. 

It has been well said here, in the course of the address presented to you, and well said 
by President Raymond of the Shipowners’ Association, that that measure, if it succeeds, if 
it becomes a law, is destined to be the Magna Charta of the new American merchant marine. 

Most of you here this evening are identified with the shipbuilding industry. I can 
assure you that that bill means as much for you as it means for us, who are identified with 
the navigation of ships. I am betraying no secret, I am simply stating a fact that I know 
is known to you, that a great many of the American shipowning companies have very active 
and well advanced plans at this time for extensive and valuable shipbuilding. Those plans 
hang in a measure on the success of this pending legislation. I find that even our coast- 
wise companies, our companies engaged entirely in the domestic trade, are waiting to see 
what happens to this Shipping Bill for subsidies and other aid to shipping in the foreign 
trade, before they close their contracts for coastwise steamers. 

Of course, on the fate of this legislation hang absolutely all plans for larger steamers for 
the overseas trade. And under this bill, while it may take some time to get out of the way 
the very large volume of government-owned shipping, it is only a question of time and not 
a question of many years, nor even a few years, before the great shipping companies en- 
gaged in commerce overseas will be going to your yards to build a fleet of the finest steam- 
ers ever launched under the American flag. 

We realize better than the outside public does, better than the legislators do, that this 
tonnage of the Shipping Board, valuable though it is in the development of our merchant 
marine, is not a satisfactory fulfillment of an effort to make that merchant marine again 
symmetrical and worthy of the American nation. The ships that shipowners will build, if 
left to themselves, are not in the government fleet today; they are not included among the 
hastily war-built tonnage. The ships that will distinguish the American merchant marine, if 
we get that American merchant marine going in earnest on the ocean, are ships of a higher 
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type, a far higher type than those included in the tonnage the Government has to dispose of. 
Left to themselves, our shipowners would gradually supplant the small and relatively crude 
tramp type of ships by larger vessels of the liner type, of greater speed and of greater cargo- 
carrying capacity. Left to themselves, they would build many more passenger and cargo 
liners of a superior class, of a type of which we have too few. And left to themselves, in the 
fullness of time they would turn to the building of the finest ships engaged in that great pas- 
senger trade across the Atlantic Ocean. 

The promise for shipbuilding in this billis very great. The bill in a measure comes 
just as closely home to you as it does to us. If the bill is enacted in complete form, I believe 
that ten years hence will see the United States firmly established as the foremost ship- 
building nation in the world, not necessarily in the bulk of its product, not necessarily in 
the aggregate of the amount of tonnage launched year by year, but in the quality of the 
tonnage and in the value of that tonnage combined. 

I am glad to see, Mr. President, that so many members of this Society are comparatively 
young men, with their years of achievement before them. You have in this great measure 
pending in Congress an opportunity to enter upon a professional career of the very greatest 
honor and the very greatest profit and advantage. I know that, and I can speak of it, be- 
cause I see many of the shipping executives—I see all of them in the course of a brief time. 
I can say to you with authority that this is not a shipowner’s bill, but it is a shipbuilder’s bill 
equally. We have a chance as citizens, all of us—shipbuilders possibly more than shipown- 
ers, because the shipbuilders have behind them a great mass of labor, which politicians 
respect because of its votes, a great mass of labor that ought to be heard here on the issue 
now pending in Congress. Boards of Trade and Chambers of Commerce in the country, from 
the National Chamber down, have spoken; the seamen on our ships, the American seamen, 
have spoken for this bill; but I am very much disappointed that as yet no voice, so far as I 
have heard, Mr. President, has come from the thousands of workers in our shipyards. And 
my message to you, gentlemen of the shipbuilding industry of the United States, is this— 
that you lose no time in organizing the intelligence and the self-interest of your workingmen, 
and putting that power behind the legislation which Representative Edmonds and his col- 
leagues will soon be championing in the lower house of Congress. Let shipyard labor be 
heard, and heard at once. (Applause. ) 


THE PrESIDENT:—I cannot forbear to say, gentlemen, that it is a rare thing for us to 
have such an eloquent address as we have just listened to from Mr. Marvin. As Captain Dollar 
said tonight, he was a worker and not a talker, and with most of us the training in oratory 
has been slight, so that our speeches as a rule lack that elegant finish which we have just had 
so much delight in listening to from Mr. Marvin. 

The hour is getting a little late now, and I see that the committee has returned, and I 
will ask Captain McAllister to come forward and read the resolutions which I presume that, 
with their usual efficiency, they have prepared. 


Captain MCALLISTER :—Mr. President and gentlemen, the committee unanimously de- 
cided to submit this for your consideration: 


Resolved, That the Society of Naval Architects and Marine Engineers, at a special meet- 
ing held in New York on May 19, 1922, having discussed the bill now pending before the 
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Congress of the United States known as “A Bill to Amend and Supplement the Merchant 
Marine Act of 1920, and for other purposes,” desires to go on record as heartily favoring the 
early enactment of this measure into law. 

This Society considers it of vital importance that our country place itself in a position 
to carry its surplus products to competitive foreign markets in ships owned in America and 
of American registry, as a matter of prudence and economy, in time of peace, and as a meas- 
ure of national defense in time of war. Be it further 

Resolved, That a copy of this resolution be forwarded to the President of the United 
States, and to the Senate and House committees having jurisdiction of the pending measure. 


Tue PresipENT:—Gentlemen, you have heard the resolutions. Does anybody desire 
to discuss them, or to suggest any amendment? 


Mr. Rosert F. Hanp:—Mr. Chairman, it may be rather presumptuous on my part to 
make any suggestion in regard to this motion, as I am here as a guest and not as a member 
of this Society; but as the resolution is worded it would indicate that this Society is in 
favor of these bills as now written. My suggestion would be that the Society goes on rec- 
ord as favoring these bills in principle. 


THE PRESIDENT :—! think that is understood. No one can know now what the details 
of the bill will be when it comes out. 


Mr. Hanp:—That is very true, but in the discussion this evening and in Captain O’Don- 
nell’s paper, no mention is made of the part of the industrial owner; that is, the shipowner 
that carries his own cargo; and there is a very marked discrimination in the bill against those 
owners, and I would like to see something in that resolution that the subsidy or the aids em- 
bodied in these bills be extended equally to all types of ships, irrespective of the ownership. 


Tuer PRESIDENT :—I must say that I do not agree with you, sir, in this respect. I have 
been through this very same experience that this committee has had, as a member of a simi- 
lar committee in another organization, to draw up resolutions, and we were met by exactly 
that same kind of question. One member of the committee right away said he did not agree 
with certain detailed features of the bill. I said to him, well, if we start out by saying we 
approve the bill except certain things, and we would like to have something else done with 
those, that would just ruin the whole effect of what you say. To me this resolution clearly 
means that we approve the bill in principle; we know perfectly well it is going to be modified. 


Mr. Joun L. Bocert:—Mr. Chairman, I move you that the report of the committee be 
accepted as it has been read, and that it be the sense of this Society and adopted as such. 


Mr. Mason S. CHAcE:—I second the motion. 


Tue PRESIDENT :—Gentlemen, you have heard the resolutions and you have heard the 
motion to adopt them. If there is no further discussion, all those in favor will please say aye. 
(Ayes.) Good and hearty now; those in favor say aye. (Ayes.) Opposed, no. (No 
response.) The ayes have it unanimously, and the resolutions are adopted. 
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Gentlemen, I want to express my personal gratification at the success of this meeting, and 
I am sure that I can say the same for Mr. Cox. Of course, you all know that in all socie- 
ties of this kind the work is really done by the secretary. The president is an honorary char- 
acter, who is allowed to come before the meeting and say a few words and that sort of thing, 
but the real work is always done by the secretary, and I know that it must be a great delight 
to Mr. Cox to see how successful this meeting has been. 

So, if there is no further business, we will now adjourn until our annual meeting in 
November. 


Whereupon, at 10.18 p. m., the meeting adjourned. 
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THIRTIETH ANNUAL MEETING OF THE SOCIETY, HELD IN 
THE AUDITORIUM OF THE GRAND CENTRAL PALACE, 
NEW YORK CITY, NOVEMBER 8 AND 9, 1922. 


INTRODUCTORY PROCEEDINGS 


MINUTES OF THE THIRTIETH ANNUAL MEETING OF THE Society oF NavaL ARCHITECTS 
AND MARINE ENGINEERS, HELD IN THE AUDITORIUM OF THE GRAND CENTRAL PALACE, 
New York City, WEDNESDAY AND THURSDAY, NOVEMBER 8 AND 9, 1922. 


FIRST SESSION. 


WeEbDNESDAY MorninG, NovEMBER 8, 1922. 


The president, Mr. Walter M. McFarland, called the meeting to order at 10.30 a. m. 


THe PrestpentT:—Gentlemen, the meeting will please come to order. The secretary- 
treasurer will present his annual report. 


REPORT OF SECRETARY-TREASURER. 


The secretary-treasurer, Mr. Daniel H. Cox, in presenting the report, said: “Gentle 
men, the report has already been distributed. It is prepared in the usual form. We generally 
do not read it i toto, but refer to the items that are of general interest to the members of the 
Society, making comparisons from one year to the other, so that you can see how the affairs 
of the Society are being conducted and what its status is.” 


NovVEMBER 1, 1922. 
To the Council of The Society of Naval Architects and Marine Engineers: 
GENTLEMEN :—I have the honor to submit the following report showing the condition 
of the Society at the close of the fiscal year ended October 31, 1922. 
The membership of the Society as at October 31, 1922, was as follows: 
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Life Members . 
Life Associates . 
Honorary Members . 


Honorary Associates 


Totals 
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Ayer, Arthur W. 
Benson, Wilmon H. 
Burnside, Edwin A. 
Carter, George J. 
Churchill, Creighton 
Cop, Huibert 
Dickie, James 
Macfarlane, Andrew 
Martin, Frank S. 


Crawford, John de M. 
Donald, John A. 
Faris, David D. 


Resicnations (115). 


Abrams, James S. 
Anderson, R. Earle 
Bankson, Lloyd 
Barry, Ralph E. 
Beebe, Walt B. 
Bisset, Guy A. 
Blair, David 


Bookwalter, Charles S. 
Buerkner, Geheimer O. 


Bull, Gould H. 
Chandler, Lloyd H. 
Cotton, Percy J. 
Cornfoot, William 
Cowles, Rupert C. 
Crosby, Samuel B. 
Crowell, Charles N. 
Debes, Erland D. 
Deming, Lucius F. 
Dilks, Lorenzo C. 
Essner, Eugene F. 
Fargusson, Mark 
Fromme, Harry E. 
Gary, Howland R. 
Hansen, Max 


Deatus (24). 
Members (18). 


Associates (6). 


Members (68). 


Mason, Earl P. 
Metcalf, Frederick 
Muckle, M. R. 
Naphtaly, Samuel L. 
Palmer, Nicholas F. 
Rogers, William S. 
Seabury, Charles L. 
Shields, John 
Walker, Frank 


Hall, Richard J. 
Keilholtz, Pierre O. 
Sebree, Uriel 


Hector, Detlof A. 
Herrick, Dayton E. 
Heyward, John B. 
Hiatt, Frank M. 
Homer, Arthur P. 
Hoffman, Frederick 
Jack, Charles P. M. 
Jackson, Oliver M. 
Keil, Melville H. 
Lane, Carlton V. 
Locke, William L. 
Lonergan, James L. 
McAllaster, Eugene L. 
McDermott, Eugene F. 
McGarvey, Anthony J. 
Mattsson, A. George 
Michael, Walter H. 
Morse, Benjamin W. 
O’Keefe, Joseph C. 
Ortel, Roland D. 
Patterson, Ernest O. 
Putzel, Charles L. 
Richard, Nicholas 
Roberts, Thomas G. 
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Robertson, Alexander 
Robinson, George C. 
Robinson, Thomas B. 
Schlabach, Ross P. 
Salmon, Edward M. 
Saunders, Herbert B. 
Six, William L. 
Smith, Francis B. 
Stevens, John A. 
Stewart, William H. 


Banks, Lewis R. 
Beebe, Walter B. 
Bentley, Harold P. 
Bonsall, George H. 
Borie, Adolphe E. 
Bowles, Joseph R. 
Chenoweth, Harry H. 
Civalleri, Piero 
Cooke, Benjamin C. 
Cornell, Samuel H. 
Creuzbauer, R. Walter 
Cullers, William H. 
Davis, Frank L., Jr. 
Foley, Peter R. 
Hawk, William F. 
Hubbard, Chester D. 
Hunter, Henry C. 
Kelly, William L. 
Kennedy, William E. 
Lam, Von Fong 
Laraway, Lester H. 
Levings, Sherburne D. 


Aldrin, Edwin E. 
deGanahl, Frank 


Associates (43). 


Jumors (4). 


Sweeney, John M. 
Touriansky, Gregory I. 
Vassilieff, Leonard N. 
Wallace, Lindsay H. 
Wall, William L. 
Warner, Frederick T. 
Waterhouse, William E. 
Williams, George H. 
Young, Benjamin P. 
Young, John 


Levy, John H. 
Livermore, Harris 
McCarthy, William B. 
McGregor, John A. 
Magor, Basil 

Mason, John W. 
Miller, Charles H. 
Much, Rupert M. 
Newberry, Truman H. 
Palmer, Herbert M. 
Robinson, Walter W. H. 
Seaborn, Henry G. 
Shafter, Reuben R. 
Smith, Percy L. 
Stockmann, Erling B. 
Thompson, John 
Tonnelier, John E. 
Warner, Edmund L. 
Wenk, Morris 
Wright, William L. 
Ziegler, Samuel J. 


Fisk, Kenneth 
Krebs, Carlos 
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THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 


BALANCE SHEET. 
October 31, 1922. 


. 


Exuisit “A.” 


RESOURCES. 
GENERAL RESOURCES: 

Cashtinvbankvandionihand? sce ie etic meee acle doer OO eee $4,545.60 
C@ertiticateror deposit—_Bankworeamenicasm eae ene aerate 9,000.00 
Ui sS: Liberty Second Conv.434 Yo Bonds—$5;000%, -soarieerien ate eee 5,012.00 
Acenuedhinterestioniabovie:s...indcc eles ik Obie ee See eee 73.79 
Dueptromumenberse ia vs ileus a encucte a eet ia ghar) Lule mean E ane fa a ea 6,647.50 
Accounts receivable—dealers:eten hacia sinc ails ici an eee ace eeae 111.00 
IRublications sinventotymg.ct-s.kces aaoiaens ae ios OCI Oe eee 5,501.02 
Murnitunelandsitxtunes hice qrcn nacre orcas ON con ea na eee ee eee 1,034.58 
Meetingal922—Sexpense prepaid eri ae aa einer en sei ieee eee 137.23 

MotaliceneralnesOunces: Fear. idee ides cere coe cu Siee ae ee Te con ay a eee $32,062.72 


ENDOWMENT FUND: 
Corporate Stock, City of New York, $7,000—4%s........... $7,000.00 


Bonds $5,000 Brooklyn Public Market—3'%s............... 5,000.00 
Bonds 4,000 Baltimore & Ohio R. R. Conv. 4%4s............ 3,925.00 
Bonds 2,000 Morris & Essex R. R. Ist Ref. 3%............. 1,732.50 
Bonds'e3:000) Centralsbaciic Rov RawistyRet 45s) nn nee ae 2,651.25 
Bonds) 000 Uys: Liberty bigst Conve 4i4c\2 2 ae eee een OOOL00 
Bonds) 3,200 WU Ss ibertys second’ Cony. 417s 5 ae eee 3,500.00 
Bonds SOO URS ae ibertya4sas: yen eek aes rome 11,343.84 
Bonds 16:7 s08USSaleiberty Mavis since ae a ete ee ee 6,750.00 
IByoynats’ WOOO) We Sy Wiletony 4S soogodooconcopoaddocoebuld 1,000.00 
Gashisinbartkis rae rears) see rcre tc acu cally sae onsh ea eoe caren eres 1.64 
Motalsendowsanent shun eos ciccs Mecsas me cuscsie oe eae eee eee ee 43,904.23 
LIABILITIES. $75,966.95 
GENERAL LIABILITIES: 
Annuall banquet, VO22 00.9. uta tien Mitta. pete aialia aperays caclenetebeel sere steal ua temenerie $3,480.00 
Membership dues, fees and volumes—paid in advance..................... 110.00 
Motal <ceneralcltabilities emcees cick enn orth eeac ciske erayeevre renee ae raente $3,590.00 
PRESENT WorTH: 
Endowment undies getitcasioces era isioceneid sei eracvonieeds sia. $43,904.23 
General Fund: : 
Balances Noverbe tal lO? leerse tenner icant $20,938.84 
Net income: ton year, per Exhibit. Bent . 7,533.88 
Balances October. ciltml O22 nen ee ee eee 28,472.72 
Totalipresent worth oi5i..: tr) ciectevcere aiayaictle tere ctedeni trate at reaneepketere 72,376.95 


$75,966.95 
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INCOME AND EXPENSES FOR YEAR ENDING OcTOoBER 31, 1922. 
Exuisir “B.” 


INCOME. 
Duesraccniedsiornycaty -arlenetrs cite colarsvernievaiaie cc ere eyeis.e lain swig tule mes $25,090.00 
ILGQS AMOUNTS HAEIEWSN Os onocadcocdacdanentauccoucvundeod 2,612.50 
Net dues accrued (collected in cash $21,535.00) ................0.000- $22,477.50 
PXMntiale pati wet LOZ line. carck Wa mero gence) een yciay ai acisnataredaa tose aren ceeral nfedane Micuete a Gaeemritts 1,253.10 
PEt Catt OTM Sall CS ers gee cea real eet cst og retro oy ree eeat eg Se secre Me at Rt he 1,754.21 
gamipiletsesales (MEE) .trcnavercce cits etka rekar a ciate se cork > terete bs aerealeseaatys Susteren 40.05 
Interest earned : 
Weoa Certificates or lndebtednessman ner ene ase co inece. $200.81 
Ceriiicatevot deposit Banks of Americas. 655-62 - 4-565 -2- 40 45 - 244.58 
Batikek deposit siayceusts ehoreieratats tater oe saints ee creoaan erst pease Nate Ghia lane 67.35 
512.74 
Donation returned—Engineering Industrial Congress, 1921 ................. 85.00 
Cash receipts—not claimed ................ BocbocovaoboodEaceoudedond SEC 10.00 
Otalpin come mene tey ear ener Vee UN TR An eae OREN tania avert ee $26,132.60 
EXPENSES. 
Publications : 
Isngcarony—INovemlyer Il, ISA oo asabsecanencdbouansovoude $5,272.52 
iPreliminanympapers——l OZ ser amen ie els aterm eee 2,045.12 
WoltumegNios2O 192 in ee imi aipelersaene mite ais nedect mes a aeesaa. 6 7,937.46 
$14,855.10 
Wesssinventony=—= October olen 9225 eames seers pei eaeac a 5,501.02 
Costyoh publicationy wie.s.c cee ricca che he odo eoeree se Sea $9,354.08 
Annual meeting—twenty-ninth—expense ..............-++---4-- 1,211.86 
Special meeting—May, 1922—expense ................0002 eee 128.02 
TENG tape eae re Rin Ca La SOR eos nea ete SEN eal loa AI Ra al ay Siar ecel 1,002.00 
@iicercallanieswme see mek are eis ne etna inealclny otecceere nyc aN wt aguas 4,469.96 
CHIGS Gq STIS Ea cllais Bue A Oo On GOH o aie Oech ea eee een ae 1,559.01 
Bankacollectionichancesteniets titak aes ameec aee eieeac inne ans 10.69 
staTIbiI Pay Cate DOO KS LOL 2. ace act teeters Cesc om eon fal Nie tore, 5 che a veya ea 442.50 
SOTA MC hares Uerargee Gu mise rule taa Myr nueU Rievanc inetd aN alormn sw aera Nae 116.66 
Metraris po teat Ot pegs eaters ae ee lee seca tae coca Laas ooo ee oho Sai elise 167.84 
SOGGEy CIES Gents cdodpaasoospenoueeoe ox SS so0 Shu soem se ZWEI 
Depreciation of furniture and fixtures—10 per cent on $1,149.53... 114.95 
MotalexPemSesesvore repays ccestcwevors cero esos vas si thal cobes aves ioe) oye) washers Sones anecet oe 18,598.72 


iNetaincomertor thenyeatvw oy bariatric cielo neretoe caer loss er aloei elec $7,533.88 
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ENDOWMENT FuND—For YEAR ENDED OcTOoBER 31, 1922. 
Exuisit “C.” 


BalancesNovember ili ilO2 lia a uo ae rela Sic tence cere ate ene ee Be Nn $40,530.84 
Interest Earned: 
USS Liberty andi Victory sbondssestns eases ae ce $933.83 
Muntcipall@bomdsin. nance criscivss cra sella rin cero uae Seen eee 490.00 
Raut OAGy DOMGS 1. tag a ee) loses eeu aan ai eS on Men rae Nee 370.00 
Banks deposits yciaie ates eu cusiertl steve tet aie eles, epeleyolawastiy eich rete eusereeee 4.51 
Rotallinterestvearned!! sitar ee eer eee eee ae $1,798.34 
Membership entrancerteesmnim cic vee ciiei et oicieactoreicnereeicien ears 1,820.00 
ARG tal i COMES heer A Oe ee Lesh eaeEe eee $3,618.34 
Wess MBAnkeCOMM SSO CHATS eS me yore) eee elt arte yorette 44.95 
- Net income for the VAR e yiratcks a cisten as cond earn Att nalana raster $3,573.39 
Deduct: Contribution to Engineering Societies Library..... 200.00 
Netaddition:toytundstorthenyeate ri rector hreisiere neta seentce: 3,373.39 
Balances@ctoberysilglO22 serene eas eadee usenet rocient nec iraciclete $43,904.23 


The financial statements and books of account have been audited by Secor, Ronder & 
Company, Public Accountants, 115 Broadway, New York, N. Y. 


Respectfully submitted, 


Danie H. Cox, 
Secretary-Treasurer. 
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THE SECRETARY :—With respect to membership, it has been the expectation of the 
Council and of the members generally, that as a result of two things, the increase in mem- 
bership for the present and for the immediate future cannot be expected to be very great; in 
fact, it is considered if we hold our own during the coming year or two we will be doing well. 

The reasons are these: In the first place, we had at the time of the war, and immediately 
thereafter, a very large increase in the membership, largely of persons who were only tem- 
porarily engaged in shipbuilding and its kindred activities. Many of these men have since 
taken up other vocations. 

The other reason is the acknowledged unfortunate position of the shipbuilding industry 
as a whole, which, of course, has meant that many men who have been, and will always be, 
interested in shipbuilding, have had to give up their positions and find it difficult to meet 
their living expenses, and they have been forced to give up many privileges, among them 
being membership in the Society; but notwithstanding these facts, it appears that the mem- 
bership is probably going to increase during the present year, which is very gratifying. 

The first page of the report gives the membership as of this time last year, and as we 
come to the meeting. You will see that the overall difference is a loss of sixty-four, approxi- 
mately. The applications before the Council, which will be presented to you in due time, will 
more than make up for that deficit. That is a satisfactory situation. 

Turning to the financial situation, a statement of which appears on pages 40, 41 and 42, 
the general resources of the Society have increased by approximately $10,000 during the past 
year. That is brought about in two ways—one as a result of the gradual building up of the 
Endowment Fund, through its own interest on its investment, and the other is through the 
additions to the membership with consequent additional dues. 

Our liabilities are somewhat less than at this time last year, and only nominal, being 
represented by cash in hand for purposes of expenditures which have not yet been made, 
namely, the banquet and the volume for next year. 

The present worth of the Society is $75,966.95, whereas at this time last year it was 
$63,473.68, making an increase of present worth of $12,000. The statement of income and 
expenses, which, of course, measures the amount by which we either went ahead or the 
reverse, shows that during the past year there was an excess of income over expenditure of 
$7,533.88, whereas the corresponding figure of last year was $6,507.68. 

The report is really self-explanatory, and gives in complete detail figures from which 
are made the above general remarks. 

This report, gentlemen, has been audited by the Council and approved by them, and I 
may say further that we had a special committee of the Executive Committee visit the Bank 
of America, which holds the securities as custodian, and verify by actual inspection the state- 
ment as to the bonds, etc., on hand. 


THE PRESIDENT :—The members are now requested to rise while the Secretary calls the 
names of our members who have died during the past year. 


The Secretary then read the list of Members and Associates who have died during the 
past year, the members of the Society meanwhile standing with bowed heads. 


Tue SEcrETARY:—I intended to call your attention to one matter in commenting on 
the report, which slipped my mind at the time, and that is the ever-important question of pay- 
ment of membership dues, that is to say, the question of the members whose dues 
are in arrears. 
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The Executive Committee and the Council realize that there are many members of the 
Society at the present time who are unable, except with great inconvenience, to pay their dues. 
At the same time the affairs of the Society have to be conducted in a business-like manner, 
and there must be a happy medium, which we will follow in our action regarding delinquent 
members. 

The general action which has been taken is this: The membership has been very carefully 
gone over in that respect in a series of letters. I may say that every member who has not 
paid his dues has been communicated with several times, and an effort has been made by the 
Secretary or his assistant to find out why these members have not paid their dues. Mem- 
bers who have shown no interest in the Society, and made no reply whatever to these let- 
ters, and who are largely in arrears, have been dropped from the roll of membership of the 
Society. There is, however, a very considerable membership still in arrears, the amount 
not being very much in excess of that of last year or the previous year, but still representing, 
as stated in the report, $6,647.50. Since the report was submitted, we have received $797.50, 
so we have now outstanding in dues, owing to us from those who are still retained as mem- 
bers, $5,850. In studying over that list, which comprises that deficit of nearly $6,000, there 
appears a number of members whose ability to pay is unquestioned, but whose failure to pay 
is probably due to inadvertence on their part. The Secretary would consider it a great per- 
sonal favor if the members present would impress on their friends who may be among the 
delinquents the importance of payment of the dues. 


President McFarland then presented his address. 


PRESIDENT’S ADDRESS. 


Gentlemen, this is the thirtieth general meeting of the Society, the first one having been 
held in 1893. During the twenty-nine years which have passed, the Society has grown from 
small numbers to a very respectable size. Our maximum membership has been more than 
1,800, at the end of last year. Since then the naval holiday and the great falling off in over- 
seas commerce has had the natural reaction on the shipbuilding industry, with the result 
that for the past year things have been very dull. This has been a serious matter for every- 
body connected with the industry, has caused great reduction in the working force at all 
the shipyards, and, consequently, has made it necessary for many of our younger members to 
look for work in other lines. This has led to loss of members and delinquency in the pay- 
ment of dues. Perhaps all of this was to have been expected after such an upheaval as the 
Great War, but it is only the few who, in times of prosperity, look far enough ahead to pro- 
vide for the hard times that are coming. 

The question of supreme interest for all of us just now is the Shipping Bill which has 
been reported to the House by Representative Greene, chairman of the Committee on Mer- 
chant Marine, and bears his name. The vital element in this bill is the recognition of the 
duty of the Government to encourage the merchant marine, just as it endeavors to encourage 
other industries in the country by means of a protective tariff. This particular method is not 
applicable to shipping, which has to go out on the high seas and meet the competition of the 
entire world. It is one of the curious phases of human nature that so much importance is 
attached to names. The proposed assistance to shipping is a subsidy, or subvention or bonus, 
and these names, to many of our people, seem very objectionable. The protective tariff 
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acts in exactly the same way, but indirectly; and because a definite sum is not appropriated 
from the Treasury and the people pay their share of the bill individually in their purchases 
they seem to consider it something different, although the principle is the same. 

It is very gratifying to know that earnest effort has been made to educate the people 
of the country, particularly in the interior where the great distance from the ocean and ship- 
ping interests has in the past made them indifferent if not hostile to any effort to assist the 
merchant marine. These educational efforts have resulted in favorable action by Chambers 
of Commerce, Boards of Trade, and other representatives of the citizenship of the interior, 
and these will, of course, have very serious weight with their representatives in Congress. 

The President has shown a strong personal interest in the matter and has gone on record 
as favoring government help for our merchant marine. Under all these circumstances we 
have every reason to hope for favorable action by Congress with the resultant benefit to ship- 
owners, shipbuilders and all who have any connection with the operation or building of ships. 

The passage of this bill will be of great benefit to the country at large by providing an 
outlet for the great amount of idle tonnage under the purview of the Shipping Board. For 
more than a year past it has been heart-breaking to see the great fleets of the vessels built 
during the war laid up in the Hudson, Staten Island Sound, Jamaica Bay, and elsewhere, be- 
cause they could not be operated at a profit. This is due, of course, in part to the general 
stagnation of world trade, but, when it is possible for operators so to utilize these vessels as 
to make money, there is no doubt that they will gradually all get into the service for which 
they are best adapted. 

During the latter part of the war, the class of vessels known as “transports” was 
designed of reasonably high speed and large capacity. The government officials wisely called 
in help from some of the big operating companies in the design of these vessels, with the 
result that they were planned so as to be readily converted into passenger and freight steamers 
of the “liner” type. As a matter of fact the end of the war came before any of them were 
finished, so that they were completed for passenger and freight steamers. All of them are 
now in service and giving a very good account of themselves, being used on the lines to 
Europe and Seuth America from Atlantic ports and to the Orient from Pacific ports. 

It is also very gratifying to note that a considerable number (about 150) of the vessels 
built at the three great fabricating yards have been in service almost continuously since they 
were built and reflect great credit on the yards for the record they have made. I happen 
to be in close touch with the performance of a number of these vessels and therefore am able 
to speak with assurance of the good work which they have done. 

For large powers and high-speed vessels the geared turbine now seems an established 
favorite. In the case of cargo boats, such as the ones spoken of above, a great many instal- 
lations have given complete satisfaction, and there is probably little doubt that with proper 
care and management they are entirely satisfactory. The reduced weight and greater econ: 
omy due to this type of machinery certainly are a strong recommendation. 

The very high thermal economy of the Diesel engine has brought it into very serious 
consideration in these days of the necessity to save at every point. A recent statement gives 
the number of motor ships afloat at about 1,450, with about 180 under construction. Nearly 
all of these are moderate or small power, although the hulls are often of large tonnage. The 
growth in recent years has been from 290 afloat in 1914 to the number above. It can hardly 
be said that any one design has thus far been accepted as the standard, and many able de- 
signers are working along various lines in the effort to bring down weights and initial cost. 

The use of oil as the fuel under boilers seems to increase steadily, notwithstanding the 
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predictions of a relatively early exhaustion of the oil fields. As long as the price is reasonable, 
the advantages of oil fuel are so many and so great that its increased use is to be expected. It 
is obvious also that, when necessary, the boilers can be readily converted at small expense 
to coal burners. Indeed, some far-sighted designers have this possibility in mind and insist 
that the furnaces shall be so arranged that, when the change to coal occurs, grates of ample 
area can be installed so that severe forcing will not be necessary. So far as can now be seen, 
the supply of coal is ample for the almost indefinite period. 

The experience in the Navy with the electric drive on the new battleships has thus far 
been very satisfactory, a striking instance being that of the return trip of the Maryland 
from Rio de Janeiro to this city in September of this year where, after steady running at 
19 knots for most of the trip, the speed was increased to the highest point, over 21 knots, for 
the last two days and everything worked admirably. 

Another form of the electric drive, where Diesel engines are used as the prime mover 
instead of steam engines, is being tried out in some vessels of moderate size and power. The 
limitation of the Diesel engine to small powers per cylinder has, of course, thus far ruled 
it out of any installations of very powerful machinery. 

Mention should be made of the sale of the wooden fleet by the Shipping Board if for no 
other reason than to have a record for reference in future years. It was necessary almost 
to give away these wooden vessels, but the action of the board was undoubtedly wise as they 
were simply an expense to the Government and would soon have been entirely useless. It 
is probable that the majority of experts in the shipping world have always considered that it 
was a mistake to build these wooden vessels. They were really the product of the hysterical 
condition resulting from the German submarine menace when it was felt that it was worth 
while to have anything that would float and carry food and supplies to the other side. 
This unfortunate expenditure of government money, not to call it waste, would serve as 
one of the many texts for a sermon on the necessity of building up our own merchant 
marine. If wise legislation had been in force for many years so as to provide an ade- 
quate American merchant marine, it is perfectly certain that none of these wooden vessels 
would ever have been built. 

The program of papers for the meeting holds out the prospect of very interesting ses- 
sions and I am very sure that you will share my pleasure at the fact that one of these 
papers is to be by our Honorary Vice-President, Admiral Taylor, who has contributed so 
many valuable papers to the Transactions, but whose onerous duties as Chief Constructor of 
the Navy in recent years have prevented him from contributing any for some years past. 


THE PRESIDENT :—The Secretary reminds me I have to advise you of a very important 
matter. As you probably are aware, if you are familiar with the Constitution and By-Laws 
of the Society, the election of the officers of the Society, except the President, is made by 
the Council, and at its meeting this morning, the Council elected the following officers : 

Honorary Vice-President :—Joseph H. Linnard. 

Vice-Presidents for the term expiring October 31, 1925:—Albert P. Niblack, Richard 
M. Watt, Charles P. Wetherbee, Harvey D. Goulder. 

Members of Council for the term expiring October 31, 1925:—Charles A. McAllister, 
Theodore E. Ferris, Hugo P. Frear, W. L. R. Emmet, J. Howland Gardner, William J. Da- 
vidson, vice Joseph H. Linnard. 

Associate Members of Council for the term expiring October 31, 1925 :—Albert Gilbert 
Smith, Geo. D. Ali, vice Robert A. C. Smith, resigned. 
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Executive Committee :—Stevenson Taylor, Washington L. Capps, Andrew Fletcher, 
Frank L. DuBosque, Joseph W. Powell, Homer L. Ferguson, Albert Gilbert Smith. 

Committee on Papers:—Frank L. DuBosque, J. Howland Gardner, Herbert L. Aldrich. 

Secretary-Treasurer :—Daniel H. Cox. 

Assistant Secretary-Treasurer :—Thomas J. Kain. 

There is another matter, however, in which the membership itself does the voting, and 
that is the election of new members. The Secretary will now read the list of candidates for 
Members, Associate Members, and Juniors, comprising the names recommended by the Coun- 
cil, and passed on by them for election. 


THE SECRETARY :—The following applications have been received in the grades enu- 
merated and are recommended by the Council for favorable action of the members on the 
applications : 


Members (46). 


Frank E. Ames, Supervising Local Manager, Maintenance and Repair Department, U. S. 
Shipping Board, Gulf District. P.O. address: 816 Carondelet Building, New Orleans, La. 

Jose Garcia de Arago, Lieutenant, Naval Constructor, Inspectoria de Engennaria Naval, 
Rio de Janeiro, Brazil. 

Charles A. Auld, Surveyor, American Bureau of Shipping, Savannah, Ga. P. O. ad- 
dress: 306 Savannah Bank & Trust Building, Savannah, Ga. 

Henry G. Avery, Chief Daughtsman, W. & A. Fletcher Company, Hoboken, N. J. 

Joseph S. Bechtel, Surveyor, U. S. Salvage Association, Inc., Norfolk, Va. P. O. ad- 
dress: 211 W. 16th Street, Norfolk, Va. 

P. Eskil Berg, Assistant Consulting Engineer, General Electric Company, Schenectady, 
ING We 

George F. Blair, Manager, Operating Department, E. F. C., U. S. Shipping Board, Nor- 
folk, Va. P.O. address: 459 Virginia Avenue, Willoughby Beach, Norfolk County, Va. 

Edward Brough, Vice-President and General Manager, Theo. H. Rohde, Inc., Balti- 
more, Md. P. O. address: 110 South 5th, Brooklyn, Baltimore, Md. 

James T. Christie, Resident Surveyor, U. S. Salvage Association, Norfolk, Va. P. O. 
address: 3500 Omohundro Avenue, Norfolk, Va. 

Howard E. Cornell, Naval Architect and Engineer, Cornell & Matthews. P. O. ad- 
dress, 712 Bulletin Building, Philadelphia, Pa. 

J. Marshall Cowell, Gibbs Brothers, Inc. P. O. address: 731 31st Street, Newport 
News, Va. 

Jesse B. Crew, Engineer, New York Shipbuilding Corporation. P. O. address: 201 
White Horse Pike, Audubon, N. J. 

Lebbeus Curtis, Marine Surveyor, Pillsbury & Curtis, San Francisco. P. O. address: 
2629 Etna Street, Berkeley, Cal. 

Charles J. Fairbairn, Marine Surveyor and Superintendent Engineer, Esplen & Sons & 
McNaught, New York, N. Y. P. O. address: 408 77th Street, Brooklyn, N. Y. 

Ralph T. Gordon, Sales Engineer, Alberger Pump & Condenser Company, 140 Cedar 
Street, New York, N. Y. 

Robert S. Griffin, Rear Admiral, U. S. Navy, Retired. P.O. address: 2003 Kalorama 
Road, Washington, D. C. 
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William E. Griffith, District Director, U. S. Shipping Board, Emergency Fleet Corpora- 
tion, Navy Building, Washington, D. C. 

Roland F. Hill, Assistant Manager, Pusey & Jones Company, Wilmington, Del. P. O. 
address: 109 Bryn Mawr Avenue, Cynwyd, Pa. 

Clarence C. Jacobson, Marine Designer, Department (Plant and Structure), City of 
New York. P. O. address: 476 Clove Road, W. New Brighton, S. I. N. Y. 

Charles S. Joyce, Commander, U. S. Navy, Shop Superintendent, Machinery Division, 
Navy Yard, New York, N. Y. 

William P. Kain, Chief Hull and Engineer Surveyor, American Steamship Owners’ Mu- 
tual Protection and Indemnity Association, Inc., 49 Wall Street, New York, N. Y. 

James L. Layton, Superintendent of Machinery, Todd Dry Dock and Construction Cor- 
poration, Tacoma, Wash. P. O. address: 219 N. Tacoma Avenue, Tacoma, Wash. 

Rowland Linfield, Principal Surveyor, American Bureau of Shipping, New Orleans, La. 
P. O. address: 1029 Maison Blanche Building, New Orleans, La. 

James D. Maxwell, Superintendent, Par Machine Works, Inc., Brooklyn, N. Y. P. O. 
address: 32 Fuller Place, Brooklyn, N. Y. 

Charles M. McMillan, Purchasing Agent, Jahncke Dry Docks, Inc. P. O. address: 814 
Howard Avenue, New Orleans, La. 

Chester B. Mills, Chief Engineer, Sperry Gyroscope Company. P. O. address: 3905 
Glenwood Road, Brooklyn, N. Y. 

F. P. Noel, Traveling Inspector, U. S. Steamship Inspection Service, Department of 
Commerce, Washington, D.C. P. O. address: 416 Seward Square, S. E., Washington, D. C. 

Reginald Paulsen, Estimator, Bethlehem Shipbuilding Corporation. P.O. address: Box 
167, Bethlehem, Pa. 

Harold D. Rice, Naval Architect, American Balsa Company, Long Island City. P. O. 
address: 143 East 235th Street, New York, N. Y. 

Allan C. Robertson, Surveyor, Salvage Association of London, 68 Broad Street, New 
York, N. Y. P. O. address: 80 William Street, Hempstead, L. I. 

John C. Rohlfs, Manager, Marine Department, Standard Oil Co., San Francisco, Cal. 

William H. Sampson, Lieutenant (C. C.), U. S. Navy, Navy Yard, Boston, Mass. 

Herman Scharnagel, Chief Engineer of Engine Department, Sperry Gyroscope Com- 
pany, 40 Flatbush Avenue Ext., Brooklyn, N. Y. 

John W. Shaddick, Chief Engineer, Coastwise Transportation Corporation, 160 State 
Street, Boston, Mass. P. O. address: 35 Chester Street, Allston, Mass. 

Herman F. Smith, Superintendent Engineer, Union Sulphur Company, 33 Rector Street, 
New York, N. Y. P. O. address: 5680 Boulevard, North Bergen, N. J. 

Eugene R. Spunn, Estimator, Bethlehem Shipbuilding Corporation, San Francisco, Cal. 
P. O. address: 2623 College Avenue, Berkeley, Cal. 

David V. Stratton, New York Manager, Morse Dry Dock and Repair Co. P. O. ad- 
dress: Room 2723, Whitehall Building, 17 Battery Place, New York, N. Y. 

William E. Swinburne, Underwriters’ Surveyor, Salvage Association of London, 68 
Broad Street, New York, N. Y. P. O. address: 50 New Street, East Orange, N. J. 

Robert F. Townsend, Ship Broker and Marine Engineer, 17 Battery Place, New York, 
Na 5 

Otis D. Treiber, Naval Architect and Engineer, Atlas Imperial Engine Company, Oak- 
land, Cal. P. O. address: 2515 Noble Avenue, Alameda, Cal. 
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Kenneth M. Walker, Naval Architect and Marine Surveyor, Seattle, Wash. P. O. ad- 
dress: 404-405 Central Building, Seattle, Wash. 

Hugh B. Watson, Principal Surveyor, American Bureau of Shipping, Buffalo, N. Y. 
P. O. address: 812 Prudential Building, Buffalo, N. Y. 

Henry D. Wight, Director and Manager, The Sanderland Forge and Engine Co. P. O. 
address: Sydenham Road Works, Belfast, Ireland. 

William C. Williamson, Sales Manager, Briggs Bituminous Composition Company, Inc., 
17 Battery Place, New York, N. Y. 

Alfred B. Willoughby, Machinery Department, The Bourse, pened tia) Bae 

Felix Ziegel, 27 Rue Fortuny, Paris, France. 


Associates (14). 


Harold B. Chamberlain, Sales Engineer, Coen Company, 50 Church Street, New York, 
NERS 

William J. Coogan, Sales Manager, American Marine Plant Company, 15 Moore Street, 
New York, N. Y. 

Thomas A. Ensor, Marine Superintendent, Kerr Steamship Company, 44 Beaver Street, 
New York, N. Y. P. O. address: 163 Hicks Street, Brooklyn, N. Y. 

Robert F. Hand, Assistant Manager, Marine Department, Standard Oil Company 
(N. J.), 26 Broadway, New York, N. Y. 

John A. Hense, Eastern Manager, Northern Fire Apparatus Company of Minneapolis, 
New York, N. Y. P. O. address, 51 East 42d Street, New York, N. Y. 

Lawrence D. Howell, Sales Engineer, Westinghouse Electric & Manufacturing Company, 
165 Broadway, New York, N. Y. P. O. address: 44 Central Avenue, Tompkinsville, S. I. 

William S. Lindquist, Chas. Ward Engineering Works, Charleston, W. Va. P. O. ad- 
dress : 271 Hicks Street, Brooklyn, N. Y. 

Frank F. C. Ling, 153 N. Szechuan Road, Shanghai, China. 

Robert G. Payne, Sales Manager, White Fuel Oil Engineering Corporation, 742 East 
12th Street, New York, N. Y. P.O. address: 27 West 44th Street, New York, N. Y. 

J. Harry Philbin, Manager Department of Ship Sales, U. S. Shipping Board, Emer- 
gency Fleet Corporation. P. O. address: 2625 North Charles Street, Baltimore, Md. 

Durward H. Primrose, Managing Editor, Marine Journal, Liberty Street, New York, 
N. Y. P. O. address: 511 Twelfth Street, Brooklyn, N. Y. 

Norborne L. Rawlings, Lieutenant (C. C.), U. S. Navy, Navy Yard, Norfolk, Va. 

William H. Stayton, Sr., President, Baltimore Steamship Company, Baltimore, Md. 
P. O. address: University Club, Baltimore, Md. 

Perry R. Taylor, Lieutenant (C. C.), U. S. Navy, Assistant Shop Siaeramadine Navy 
Yard, Norfolk, Va. 


Jumors (6). 


Arthur A. Charlson, Instructor in Department of Mechanical and Marine Engineering, 
University of California. -P. O. address: 4040 Oak Street, San Francisco, Cal. 

John D. Crecca, Lieutenant (C. C.), U. S. Navy, Navy Yard, Philadelphia, Pa. 

Joseph G. Hauber, Mechanical Engineer, Hastings Pavement Company. P. O. address: 
390 Warburton Avenue, Hastings-on-Hudson, N. Y. 


50 INTRODUCTORY PROCEEDINGS. 


Daniel J. McAuliffe, Draughtsman and Estimator, Jahncke Dry Dock, Inc. P. O. ad- 
dress: 1039 Flood Street, New Orleans, La. 

Albert G. Steltzner, Senior at the University of California, 766 Sutter Street, San Fran- 
cisco, Cal. 

Edward L. Young, Estimating Department, Staten Island Shipbuilding Company, Mari- 
ners Harbor, N. Y. P. O. address: 199 St. Marks Place, New Brighton, S. L., N. Y. 


Transfer of Membership, Associate to Member (11). 


Royce A. Beekman, Section Head, Marine Engineering Department, General Electric 
Company. P. O. address: 406 Union Street, Schenectady, N. Y. 

Hollis F. Bennett, Secretary, Seaboard Brass and Copper Company. P. O. address: 
2931 Guilford Avenue, Baltimore, Md. 

W. Neal Briceland, Draughting Room, Robins Dry Dock and Repair Company, Brook- 
lyn, N. Y. P. O. address: 549 82d Street, Brooklyn, N. Y. 

Maxwell W. Day, Engineer, Marine Department, General Electric Company, Schenec- 
tady, N. Y. 

Irving W. Jackman, Assistant Manager, Marine Department, Worthington Pump and 
Machinery Corporation, New York, N. Y. P. O. address: 88 Bergen Street, Westwood, N. J. 

William Lambie, Naval Architect, Seacraft Corporation, Wilmington, Del. P. O. ad- 
dress: 211 Grand Avenue, Long Beach, Cal. 

Thor G. Sandgren, 33 Fairview Avenue, West New Brighton, S. I. 

William H. Smith, Superintendent, Tebo Yacht Basin Company, Brooklyn, N. Y. P.O. 
address: 109 Maple Street, Brooklyn, N. Y. 

Sydney A. Vincent, Managing Plant of George Vincent, 649 West 43d Street, New 
Works, IN, WZ 

Wallis C. Watson, Section Head, Marine Engineering Department, General Electric 
Company. P. O. address: 1034 Stanford Street, Schenectady, N. Y. 

John L. Wilson, Surveyor, American Bureau of Shipping, 50 Broad Street, New York, 
N. Y. P. O. address: 91 Kenmore Place, Brooklyn, N. Y. 


Junior to Member (3). 


Edgar F. Hanford, Chief Draughtsman, Herreshoff Manufacturing Company, Bristol, 
R. I. P.O. address: 158 Ashmont Street, Boston, Mass. 

Eberhardt Rechtin, Ship Superintendent, Tietjen & Lang Dry Dock Company. P. O. 
address: 242 Jewett Avenue, Jersey City, N. J. 

G. Brick Smith, Chargeman, Hull Estimating and Design Department, Newport News 
Shipbuilding and Dry Dock Company. P. O. address: Box 665, Newport News, Va. 


THE PresipENT :—Gentlemen, you have heard the list of names read by the Secretary 
as applicants for membership in the Society in the vafious classes which have been announced. 
All in favor of electing these gentlemen will say “Aye”; contrary-minded “No.” It appears 
to be unanimous, and they are declared to be elected. ; 

Before calling for the first paper, a radiogram has been received from Mr. Elmer A. 
Sperry as follows: “Please inform Naval Architects—Anniversary Congratulations to Japan 
Society of Naval Architects Enthusiastically Received—Bringing Responses.” Mr. Sperry 
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has, as you have probably learned, been highly honored during his visit to Japan, being deco- 
rated with the Order of the Rising Sun, Third Class. He was also a guest of many of the 
technical societies and delivered a number of addresses. His radio was sent when he was near 
Honolulu on his way home and we expect him here about November 20. 

As some of you gentlemen will recall, we were notified some time ago of a meeting com- 
memorating the 25th Anniversary of the foundation of the Japanese Society of Naval Archi- 
tects. Some of our members contributed papers for that meeting, including Mr. Sperry, 
and he attended the meeting. We took advantage of his going to send greetings to the Japa- 
nese Society of Naval Architects, in a rather more formal way than simply writing a letter. 
We prepared words of greeting which were gotten out in a nicely illuminated form, and 
they were taken by Mr. Sperry to be presented by him in person to the president of the So- 
ciety. This radiogram from him shows that they were very much appreciated. 

The first paper on the program is one by Mr. Elmer A. Sperry, E. D., a Member of the 
Society, and is entitled “Automatic Steering.” It will be read by Mr. Mills, the chief en- 
gineer of the Sperry Company, and I want to call attention to the notice on the bulletin in 
regard to the presentation of papers and the discussion following, which is to the effect that 
members are expected not to take more than twenty minutes in presentation of the paper 
and not more than ten minutes in discussion. 


Mr. Mills then presented the paper. After the reading of the paper and in conjunction 
therewith, he showed various slides. 
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AUTOMATIC STEERING. 
By Eimer A. Sperry, E. D., MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


The dearth of accurate knowledge with reference to the steering of ships is nothing 
short of amazing. A search of the literature in this and closely associated arts fails to 
reveal anything but the most meager reference to this important phase of ship operation. 

Doubtless the very great difference in the behavior of ships and their response to helm 
under efforts to keep them on their course under conditions which to all intents and purposes 
seem identical indicates the impossibility of laying down any set rules and regulations look- 
ing towards standard performance. This certainly stands in the greatest contrast to the 
amount of literature available on the propulsion plant, propellers, stream line forms and 
middle body characteristics, etc., of ships. Thus the subject of the proper manipulation and 
performance of the steering and guiding apparatus of the ship has received almost no atten- 
tion, while it has more to do with the ship’s retardation and its ultimate performance as a 
whole than some of the factors on which a great deal has been written. 

Recent contributions of no small significance have been made to our knowledge of this 
art by the fact that, thanks to the gyro compass, we are able to obtain continuous graphic 
records of high accuracy. Much of this record has been made with simultaneous graphic 
record of helm angle, making possible a searching investigation into the whole realm of re- 
sponse of seagoing craft to rudder and bringing in many other items touching general per- 
formance. This enables us to trace cause to effect and to observe just what each alteration 
in the mechanism has brought to pass in point of actual performance. Most valuable light 
has thus been thrown upon the whole art of steering ships, and especially has this been ex- 
tremely useful in the perfection of automatic steering. 

It has long been supposed that an efficient “iron quartermaster” would never be made, 
because it has been inconceivable that any mechanism could ever replace efficiently the species 
of intuition on which an expert quartermaster is supposed solely to depend for high efficiency 
performance. This seems to be corroborated by the fact that no two quartermasters seem to 
be able to steer, especially a large ship, with anything approaching equal efficiency. That 
intuition of the sort named plays only an insignificant part in proper handling of the helm 
was at a very early date shown by the very great improvement in steering by all quarter- 
masters upon the substitution of the gyro for the magnetic compass. 

The steering of ships, torpedoes, airplanes, dirigibles, etc., where the rudder is aft, pre- 
sents several problems, some of which, at least, are due to the fact that the controlling of the 
direction of such a craft is in constant unstable equilibrium. This is evidenced by the con- 
stant tendency of all ships to yaw off their course. 

That an instrument can be of material aid in the matter is shown by the fact that in the 
hands of almost any quartermaster a given ship often decreases its angles of yaw in a given 
sea from one-fourth to one-sixth by shifting from the magnetic to the gyro compass. As 
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is known, there is more or less lag in the operation of the magnetic compass on board ships, 
especially as they are built more and more of steel, with an ever-increasing necessity for com- 
pensation, which, in the last analysis, means neutralization and impoverishment of the lines 
of force reaching the magnetic needle. When the various factors of compensation have all 
been introduced, the needle, especially on large ships, is found to be very sluggish and slow 
to respond to the smaller changes of heading. This, in a measure, is the reason for poor 
steering on the part of most quartermasters. It is proverbial that a good quartermaster pre- 
fers to watch almost anything except the compass and, as a matter of fact, this is just what 
he does. He simply observes the compass now and then for course, but depends on out- 
board observations and ranges for suppression of yaw. 

The main points that influence holding a ship on her course under service conditions 
are the following: 

1. The general characteristics of the ship, especially as to flow of water to the rudder 
and the disturbances of the water by nearby propellers. 

2. The general effectiveness of the rudder, as such. 

3. Whether the ship is light or loaded and, when light, if she is low at the stern with 
large areas forward exposed to wind effect. A ship in the latter condition will require more 
“helm” with beam wind than with normal loading. The amount of helm required by differ- 
ent ships under the same weather conditions is found to vary considerably. Some require 
more helm than others to suppress yaw and keep the ship on her course. Some ships are 
known to be cranky and quickly tire the quartermaster, as shown by the poor steering record 
during the latter part of his watch. Other matters that influence steering to no small degree 
are currents and tides, and tide rips where the two meet. 

Regardless of the particular brand of psychology which different quartermasters are 
supposed to annex in carrying on their work, it would seem that in the final analysis steering 
resolves itself into a comparatively few well-established maneuvers. Although it may seem 
difficult to characterize these, yet they resolve themselves into “easing off” and “meeting,” 
terms sometimes used to express one form or another of true anticipation. It would seem 
next to impossible to so organize a mechanism that it could perform in any sense the func- 
tion of anticipation, but, regardless of terminology, results have already been achieved, indi- 
cating that such performance can be secured most effectively. 

If automatic steering is to be of the greatest value in controlling the ship’s course, one 
of its paramount objects must be to suppress helm. The steering must be accomplished with 
the minimum of helm. I believe that only a few engineers and naval architects appreciate 
how great a resistance can be offered to the ship by even a small rudder angle, and it is this 
angle that must be suppressed. To do this, the act of anticipation becomes paramount, and the 
correction to course must be introduced long before an ordinary quartermaster would realize 
the necessity for change. This fact alone emphasizes the importance of a guiding element 
that is instantly and minutely responsive, to be employed as a base line so that the slightest 
departure from the course may be utilized to apply the correction. 

No magnetic compass can ever be relied upon to do this. So difficult is this part of the 
performance that some workers have felt that they must go outside the gyro compass and 
introduce a quantity of highly organized and expensive auxiliary mechanisms for accomplish- 
ing the result. At least one worker has proposed to employ intricate gyroscopic elements 
as auxiliaries. All of these have been found unnecessary, inasmuch as within the last ten 
years ways and means have finally been developed that prove that in the gyro compass 
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alone, with its instantaneous response to minute deviations of course, we have everything 
that is necessary to accomplish the purposes most effectively, even including the “easing off,” 
“meeting,” and full anticipation. 

Of course, in the case of the gyro compass it is not the master which is used direct. 
The master compass is usually mounted below decks. The repeater follows the master with 
an accuracy of one-twelfth of a degree. This minute accuracy with which the gyro compass 
repeater indicates the true course of the ship and the instantaneous response, being probably 
less than 1/100 of a second together with its great directive force, gives opportunity for auto- 
matic steering never before possible. In fact, it may be said that the gyro compass has 
ushered in the era of automatic steering. 

The embodiment of the mechanism for automatic steering has been developed in two 
types, which may be known as the “separate” system, one example of which is shown in Fig. 
1, Plate 1, and the “unit” system, shown in Fig. 3, Plate 2. In each of these figures the 
steering wheel is clearly to be seen in its ordinary position on the bridge. In Fig. 1 a prop- 
erly magnetic shielded motor is shown above, secured to the ceiling. This motor, which in 
the “unit”? system is contained within the pedestal, is reversible and under the control of the 
automatic contact devices operated by the joint movements of the gyro compass and rudder. 
This again receives modification from a device which constantly measures the yaw angle by 
means of which the anticipation and constant suppression of the yawing is accomplished. 
Either of these systems can be employed with any telemotor system, but we prefer the “‘sepa- 
rate” type where a telemotor is not employed. Fig. 2, Plate 1, shows the system mounted in 
the wheel-house of one of the largest tankers, the John D. Archbold, having a loaded dis- 
placement of 32,000 tons. The back end of the handle for throwing the automatic on and 
off is seen at D. 

When the “separate” system is being employed, it is found that a self-synchronous, com- 
pletely automatic helm angle indicator can be used without requiring an extra cable. 

The method of operation of the automatic steerer or “iron quartermaster” is very sim- 
ple. The instrument is capable of being set for response to different amounts of deviation 
from course. It has been employed practically for continuous steering of very large ships, 
and its quite remarkable performance is illustrated by conditions where the response is set 
as close as ten minutes of arc or 1/6° of departure from true course in azimuth. This oper- 
ation is positive in its nature and through the closing of an electric contact calls into action 
the rudder operating mechanism, which simultaneously establishes the helm angle. This, in 
turn, operates a suitable follow-up mechanism by adjustment auxiliaries effecting the proper 
anticipation, and the helm “eased off” and returned or swung to its proper complementary 
angle. The effect of this manipulation is plainly to be seen in the records of Fig. 4, Plate 
3. This particular record was taken as a result of automatic steering of a ship loaded to 
32,000 tons displacement, Fig. 5 being a record of the steering of the same ship while light 
or in ballast. These two represent the most difficult conditions of steering that will perhaps 
ever be met with in one and the same ship, as this is probably an instance of the greatest 
difference possible between loaded and light conditions, in this case bearing a displacement 
ratio of 2.7 to 1. In her light condition she is low aft and with bow well out of the water, 
constantly carrying more or less “helm” when cross wind and currents prevail, yet the 
record gives evidence of the high order of steering secured. 

Referring now to Fig. 3, Plate 2, the gyro-compass repeater is seen at the top of the 


56 AUTOMATIC STEERING. 


pedestal containing the automatic mechanism. The handle for throwing the automatic in and 
out of connection with the steering wheel is seen at A in the lower part of the figure. Near 
the top of the pedestal is shown the little tiller wheel B, by means of which all changes of 
course are set and, in fact, the ship is often steered by this little wheel through the auto- 
matic. The adjustments for steering with the least helm according to different conditions of 
the ship, light or loaded, and also weather conditions, are seen to the left of and below the 
little tiller wheel B. Any standard telemotor, indicated at C, may be employed with either 
equipment. All parts of the mechanism inside the pedestal are completely accessible from 
the back, and the gear from a door on the side of the forward conical projection. The 
mechanism is found to operate continuously day and night almost without perceptible tem- 
perature rise. The standard pedestals coming through for service on a number of ships are 
smaller than the one shown in Fig. 3. 

With an experienced and highly skilled quartermaster and a gyro-compass repeater con- 
veniently located, especially with the usual magnifying reading glass (seen in Fig. 2) near 
its card for ease in observation of minute indications, an accuracy in steering can be obtained 
that leaves practically nothing to be desired, with the possible exception that with automatic 
steering the frequency with which the helm is altered may be greater, and the “helm,” 
as such, is employed to a higher degree of efficiency. By “helm” is meant a central position 
taken up by the helm for automatic neutralization of tide, stream and wind, from which 
slight departures only constitute all the steering necessary. This contributes directly to 
fuel saving. 

Another matter that never fails of interest is the difference with the same helmsman 
steering by magnetic and gyro. A small part of such a record is shown in Fig. 6, Plate 4, 
on natural scale. Fig. 7, Plate 4, shows parts of a similar record on a scale magnified 
ten times. Here we have an adjacent section of the same magnified record showing a piece 
of remarkable steering by the same quartermaster brought about by the simple substitution 
of the gyro for the magnetic compass. 

Fig. 8, Plate 5, is not without interest owing to the fact that it shows extremely good 
hand steering compared with a high class of automatic steering. This indicates that the 
hand steering by this particular expert quartermaster was a trifle better than the automatic. 
This is the upper line; in the lower line the same with another quartermaster, showing poorer 
steering by hand than with the automatic. 

Fig. 9, Plate 6, gives a glimpse of how the studies referred to in the leading para- 
graphs have been prosecuted. This is a simultaneous record of helm angle and ship’s head- 
ing by special magnified and quick moving reel, the chart amplitude of the latter being multi- 
plied by 10, the helm angle by 3, and the time by 20. These magnified records are made 
by the operation of the automatic steering mechanism itself at sea. The perfection of auto- 
matic steering is here shown by the extremely small amount of yaw angle. This, being on 
the order of 1/3 of a degree only from the course, illustrates how ponderous masses can be 
brought under strict control. : 

It is the magnification of results like this that has taught us much during the perfection 
of the apparatus. Not only are wide angles of yawing and sinuous course prima facie evi- 
dence of bad performance in requiring a longer distance to be traveled on each leg of the 
course, but it involves bad angle of attack of the seas as compared with straight steering 
and a definite waste of propulsive power under each of the above counts. 

If the best steering that can be done by magnetic is seen to make such a poor showing 
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in wide angle yawing of the ship itself, what will we say when we come to take a simulta- 
neous record of the activities of the rudder, as in Fig. 10, Plate6? Here we come face to face 
with the true evils of poor steering in constantly applying large amounts of rudder and 
running up fuel costs while making a poorer showing in headway. Compare the yawing 
angles of this record with the magnified records in Fig. 5, which are on the same scale. 
It should be remembered that each little step on the magnified chart is only 1/6 of a degree. 

Fig. 11, Plate 7, is a very excellent illustration of the difference between the best steer- 
ing that could be done by the quartermaster using the gyro in heavy weather and immediately 
throwing on the automatic. We are still dealing with magnified charts with the chart ampli- 
tude multiplied by 10. No better proof of the value of automatic steering can be asked. 

Since we have been obtaining continuous precision records of the ship’s steering per- 
formance, we have subjected some of them to mathematical investigation with the following 
results. These have been taken under two headings: 

1. Helm angle. 

2: Zigzagging or sinuosity of course. 

Under the first heading the rudder resistance was investigated. The records show that 
when steering by magnetic compass, an average of 6 degrees of helm was held. When 
steering by gyro compass, this average angle was reduced to 1.93 degrees. With the rudder 
at an angle the rudder resistance is represented by the formula 
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where 4 is area of the rudder in square feet, V is speed of the ship in knots per hour plus 
20 per cent allowance for the slip, a is the helm angle, and p is the pressure of the water at 
speed of one knot, equal to 3.19 pounds per square foot. 

Assuming the area of the rudder of the ship whose records were investigated to be 86 
square feet, we have a helm resistance with the magnetic compass of 9,300 pounds, and with 
the gyro 3,000 pounds. 

Turning now to the second heading, which is more important, by using the tangents 
of the angle, period, etc., for check, we find the very considerable extra distance that it is 
necessary to travel between given points, the angles also giving us some components of the 
extra resistance owing to the bad angle of attack and mean extra cross-section area forced 
through the seas. These lead up to results that check fairly well with large and worth- 
while savings of both fuel and time between given ports. The demonstrations repeatedly 
made of the marked shortening of time over best previous performance has led a number of 
the largest ship operators to install complete gyro-compass equipments, thereby availing 
themselves of this latest refinement of automatic steering with its remarkable additional 
contributions. 

The development work on this device first starting in 1913 has recently been mainly in 
the direction of simplification and the embodiment of very necessary reliability and rugged- 
ness so essential in apparatus of this kind which will go into more or less unskilled hands, 
and which must be immune to vicissitudes of weather and sea effects. Sea trials have very 
conclusively indicated that great benefits and economies to be derived from automatic steer- 
ing are now available in ships equipped with gyro compasses. 
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DISCUSSION. 


THE PRESIDENT:—Gentlemen, you have heard this paper, No. 1, on “Automatic Steer- 
ing,’ by Mr. Sperry. It is now open for discussion. 


Mr. Ropert H. Rocers, Visitor:—We will all agree that a continuous, insidious loss of 
fuel and time always goes with hand steering of ships. 

Crude and simple records made on sea voyages of five ships are confirmed by the more 
refined methods of observations made possible by the various Sperry instruments operated 
from the gyro compass. 

A continuous helm of 6 degrees is shown by Mr. Sperry in a specific case to set up a drag 
of 9,300 pounds. This would equal 356 tow rope horse-power, 500 brake horse-power, or 
16 per cent of the available power of the ship’s engines. 

On a ship using 100 barrels of fuel oil per day, imagine the captain and chief watching 
sixteen barrels being poured over the rail every afternoon. That loss would be obvious 
rather than insidious. In addition, if the innumerable checks to the speed were concen- 
trated into a dead stop of an hour and more each day, the matter would be thoroughly over- 
hauled. 

While there is a good reason for better hand steering to a gyro than to a magnetic com- 
pass, due to the former’s quicker and more complete action on small angles, still the differ- 
ence between the work of first class quartermasters and poor but still acceptable quarter- 
masters is so great that the slight improvement possible in each case still leaves average steer- 
ing a heavy source of loss. 

On the twin-screw S. S. Virginia with magnetic compass in one hour, under precisely 
similar conditions, one quartermaster used 84 degree-minutes of helm while his successor used 
254 degree-minutes, an increase to 300 per cent. 

On the motor ship Missourian, with gyro compass, one quartermaster used 850 degrees 
total helm movement per hour with a maximum helm of 6.4 degrees, while another under 
the same conditions used 1,114 degrees, or over three complete revolutions with a maxi- 
mum single angle of 16 degrees. 

As Mr. Sperry states, yawing can be kept to a minimum when outboard ranges or ob- 
servations are available to the quartermaster, who then only occasionally refers to the com- 
pass for the course. 

The most accurate index of yawing, both as to instant of beginning and total amount, 
that I have found is in the simple expedient of referring to a fine line connecting the ship with 
a small drag towed in the wake. Such a line lies in the course made good, and its angle with 
the axis of the ship reflects accurately and instantly every deviation. 

Mr. Sperry emphasizes the importance of a guiding element that is instantly and 
minutely responsive, to be employed as the base line so that the slightest departure from 
the course may be utilized to apply the correction in order to make automatic steering prac- 
ticable. He also refers to the futility of trying to use a magnetic compass for this func- 
tion and cites the proposed use of highly complicated BIOSIS elements as the other 
extreme. 

This leaves an opening for the introduction of a proposed means for automatic steer- 
ing, known as the wake system, in that the base line is the before-mentioned line towed in 
the wake of the ship. In the case of a small motor boat, the stiffness of the line against de- 
flection by yawing is sufficient when properly connected to produce a prompt and proportion- 
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ate counter helm. This counter helm is quick and strong for a sharp swing, but gentle and 
slow for an easy swing, and, in each case, dies out to zero as the boat returns to its course. 
Furthermore, and of utmost importance, is the fact that the base line always lies in the course 
made good, and the boat’s axis can and does automatically take up various angles with this 
line in order that the course made good may not be disturbed by the variable action of wind, 
sea or propeller throw. 

For the automatic steering of ships, it will be necessary to relay the side resistance of 
the line through an electric motor to the actuating member of the power steering gear. This 
has been worked out in a practical manner but has not yet been tested. The plan shows the 
line passing between two pilot switches which are wired to a reversing contactor controller. 
A motor geared to a slow rectilinear motion is magnetically attached to the tilting box if hy- 
draulic, or the throttle valve if steam steering gear is used. 

A follow-up rod from the rudder stock moves the inboard end of the wire to counteract 
excess helm and to make the automatic adjustment against drift. 

When the ship’s axis has been placed on the compass course, necessary to make good the 
desired course as indicated by the draft angle registered by the towed line, the quartermaster 
closses the switch which puts the motor in charge of the steering through its magnetic con- 
nection. Thereafter, any deviation of progress from the base line sets up a proportionate 
countering helm. The axis of the ship is not locked to any fixed course as is the case with 
the gyro system. After a greater or less period, the compass will show an accumulated 
error and the quartermaster will open the switch, steer by hand to correct the course, then 
close the switch again. A necessary change of course would be carried out in the same 
manner except that it will be necessary to steer by hand for at least four minutes in order 
that the drag may have time to come into the new wake. 

The motor, while in change of steering, will cause the pilot wheel to rotate through the 
reverse action of the telemotor, thus indicating that the automatic system is working and 
showing the frequency and extent of the helm movements. 

It is to be noted that the gyro system, by means of a compass, holds the ship’s axis to 
some course that is manually adjusted by estimation from time to time, so as to make good 
the desired course; while the wake system works solely to the course being made good as 
indicated by the wake, and allows the ship’s axis to take automatically whatever headings 
are necessary to prevent deviations. 

I have a few slides that I would like to show. 

Plate 8 is an actual record made on the motor ship Missourian, the degrees of variation 
from the course at this side of the slide, the effect on the projected beam of the ship on that 
side (indicating), adding 8 feet to the projected beam for every degree of yaw. 

Plate 9 is a scale drawing of the prism which is displaced in the sea by a ship yawing 2.5 
degrees in each direction. This is taken from actual records. This represents a time of one 
minute, or 2.5 ship length. A speed line can be drawn in which will show a corresponding 
dip with each one of these yaws. 

Plate 10 shows the total angle of rudder used by various quartermasters during one 
day, together with their maximum angle used. 

Plate 11 shows the application of wake steering to a small boat, and shows the line fas- 
tened to the deck and passed through a clamp on the tiller. After adjusting the boat to the 
‘desired course, the clamp is closed down on the string. A shadow cast by a vertical member 
here on a scale shows that the boat is holding to its course within one-half degree, and shows 
the variations under variable wind conditions. 
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Plate 12 shows a diagrammatic application to an actual steering gear. These switches 
operate the motor, either forward or reverse, which, in its turn, operates the gear. 


THE Present :—lIs there any other member who desires to say something on this 
paper? 


Me. WitiiAm W. SmitH, Member:—Mr. Rogers stated that the resistance in a particu- 
lar case would be reduced about 16 per cent by automatic steering. 


Mr. Rocers :—I beg to state that I did not make any such statement as that— 
Mr. SmitH:—I beg your pardon. 

THE PreEsIDENT:—Didn’t you say that the power was increased 16 per cent? 

Mr. Rocers:—I said that Mr. Sperry’s paper stated that that saving had been made. 


THE PRESIDENT :—I thought you were one of Mr. Sperry’s men when you started out, 
and it was not until you had gotten quite away along that I found you had a rival system. 


Mr. Rocers:—Mr. Sperry gave the specific resistance of the rudder as 9,300 pounds, 
which figure represents about 16 per cent of the available energy of the power plant. 


Mr. SmitH :—I ask if the author or Mr. Rogers, either of them, could give us an esti- 
mate of about how much resistance could be saved under average seagoing conditions between 
magnetic steering and automatic steering. If they could give us such an estimate, it certainly 
will be of much value. 


ComMMANDER H. S. Howarp (C.C.), U.S. Navy, Member:—Mr. Sperry’s paper is of 
particular interest to those of us in the Bureau of Construction and Repair, where we have 
followed with care all proposed schemes for automatic steering and all developments along 
such lines. I feel that Mr. Sperry is to be congratulated upon the excellent results which he 
has obtained. 

There is one point upon which further information would be appreciated. In any system 
such as this, in which the effort to return a ship to its course depends upon absolute deviation 
from that course, it would seem that the steering gear would keep the rudder over until the 
ship had regained the intended course. Her head would then, due to inertia, keep swinging 
beyond this course, which at once would cause the steering gear to operate to move the rud- 
der to the other side. In other words, with this type of automatic steering, it would seem 
that the ship would steer a sinuous course, the steering gear constantly hunting to keep the 
ship on the proper mean course. 

Although the preceding seems to be the natural deduction from what is understood of 
the arrangement of automatic steering gear described, the curves of performance do not 
show such a result. 

I should like to ask whether any means for correcting, such a hunting action of the 
steering gear was employed or whether any such means is considered necessary. _ 


Mr. Mirts:—In connection with Mr. Rogers’ statement I would like to point out that 
when he goes to sea with his apparatus he will find out a lot of things he does not know now. 
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We have discovered, since we have gone to sea, that every ship acts differently. We found 
very quickly that it was entirely possible to avoid any hunting in keeping the ship on its 
course, and it is just as easy to keep the ship on its course by proper manipulation of the 
automatic machinery, as can well be imagined. The weather does not usually change mate- 
rially in a minute or an hour, and if a man can, by making suitable adjustments, take care of 
his ship every hour, or every two or three hours even, it is not a particular hardship for him 
to do it, and this device makes it possible to keep the ship on such a true course that it is well 
worthy of doing it. 

I will say, in answer to Commander Howard, that the S. S. Munargo, over a period of 
twenty-four hours, in the same sea area and the same kind of weather, actually made, by auto- 
matic steering, a half knot more speed, at three revolutions of the engine less, which the chief 
engineer of the ship solely attributed to the automatic steering. 


Mr. Rocers :—What percentage is that? 


Mr. Mitts:—She is a 16-knot boat. I do not know how close that comes to Mr. 
Sperry’s estimate, but it shows a very marked saving. 

In connection with hunting, in answer to Commander Howard’s query, the ship does not 
hunt. She has large inertia and, owing to the quick rudder control, never swings far or builds 
up large forces. The rudder control with the automatic steering is so much faster that, if 
you happen to be in the steering engine house, you can tell immediately, when the ship changes 
from manual to automatic, by the reduction of rudder angle, and the more frequent appli- 
cation of small angular change. Still, it does not hunt, as you might imagine, through these 
small angles. Often for a period of two or three minutes, the rudder will remain stationary, 
because there are no inertia effects built up in the ship. 

Tue PresipENT:—The next business on the program is the presentation of the paper 
entitled “Details of Naval Design from Jutland,” by Commander Herbert S. Howard, C. C., 
U. S. Navy, Member. 


Commander Howard presented the paper. During its presentation Rear Admiral David 
W. Taylor, C. C., U. S. Navy, Honorary Vice-President, occupied the chair. 
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DETAILS OF NAVAL DESIGN FROM JUTLAND. 


By CoMMANDER HERBERT S. Howarp (C. C.), U. S. N., Member. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


In the introduction to a book entitled “A Naval Lieutenant, 1914-1918,” written by an 
officer in the British Navy under the name of Etienne, there appears this paragraph in which 
he gives his reason for writing the book: 


“Much of our knowledge of the details of the great naval wars of the Napoleonic days 
has come from letters, diaries, and personal aceounts published at the time in the naval chroni- 
cles, and the historian of the future will seek for similar sources of information.” 


This quotation very well expresses the fact that more information on the subject of a 
particular battle is often obtained through the personal accounts and diaries of those who 
were engaged directly in the fighting than from rather dry official reports and records made 
up with great care after the battle was over. The author in his book had particularly in 
mind, it is believed, the usually accepted type of historian, but the statement made holds 
equally true for the researches of what might be termed a technical historian. 

The many reports and discussions that have been published on the Battle of Jutland 
almost invariably have to do either with controversial points of strategy, movements of 
fleets and so forth, or major questions of design, particularly those comparative between 
British and German ships such as protection of vitals, turret magazine protection and so on. 

These questions have been treated and retreated: strategy by the ablest naval strategists 
in all countries possessing or interested in navies, and major design questions by the lead- 
ing naval constructors and naval specialists in England and Germany. 

There is a field, however, in which, as far as is known, no naval designer or constructor 
of naval vessels has as yet ventured, and in which it seems such a one should venture. That 
field comprises the performance of the different detail features of design of the naval ships 
in the battle. 

Personal accounts have been written, one which it will be remembered was referred to 
at the beginning of the paper, by those who went through the battle. In these accounts we 
read, not of the movements of the fleets and the large questions of strategy on hand that day, 
but of the particular events which took place on board the ship on which the writer was at 
the time. Most naturally he was interested first and foremost in the things that affected his 
own ship, and if this ship happened to be one which suffered a good deal of damage under 
fire, we learn how the various details of design stood up to their work. 

The published personal accounts of the battle are none too many, but they are of great 
value not only to the true historian, but to the technical naval designer as well, and, it may 
be added, most thrilling and interesting reading. In this paper an attempt has been made 
to analyze these accounts as far as concerns the principal minor features of design of naval 
vessels. As may be imagined, the accounts available from those on British ships are much 
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more numerous than from those on German ships, so that much information is lacking as to 
the latter. Of the books consulted two should be mentioned in particular: “The Fighting 
at Jutland’ and “A Naval Lieutenant, 1914-1918,” and to the compilers of one and the 
author of the other I wish to express my appreciation and thanks. 

The following table gives a list of the ships sunk in the battle, or as a result of it: 


British. German. 

Onueeny Mary eicip. be sce: . Battle cruiser. Tut ZO Wisin ote eure Battle cruiser. 
Inderatioable say chinan\ate\pn ae Battle cruiser. Pommem > 2... 5-2-1. Dabtlesmipe 
Tnyanciblebic eae =o oie DattieichiMser: Weisbadem......)....... Lightermuser 
DD ehenicersrus ter. ehavarsusyerore: Armored cruiser. Blbing eae eee bier eel tients ets 
WathiOtne ss. re a NOIMOLedicniiser, Rostockwe ie eta eect Chiisers 
Black-perinice taxi cier nr: Armored cruiser. Branenlobinn 9 42c eee lei satentiser 
sipperasy apie eerie crc Destroyer. Wat on. Veins td aile aieesns de eer DESthOV OME 
ssn Dislent cn ale were dee eleleale Destroyer, VieZT ee a! rege seer Destroyer. 
ein solic leke EPAN tian op onoMmisoe Do Destroyer. MP2 See, Bice me Moco ola Destroyer. 
RTAGHE Ls dcorie tutte Bye os ts MOEN, Destroyer. SS Ova aupanns Anke te ene Destroyer. 
SF) ce Boe An Pm el Ae a Destroyer. ViEAS do sue she aie Saiereepelepauseae Destroyer. 
SPinvOny IRENA Beasooas oagoon Destroyer. 

IES tote ar tacehs is fotsyps eves) ma hnagere ton Destroyer. 

Nomad ie: seyatnsscaaihe atcha erate Destroyer. 


Of the ships listed, the Queen Mary, Indefatigable, Invincible, Defence, Black Prince, 
Weisbaden and Pommern were sunk as a result of complete explosion resulting from a salvo 
reaching a vital spot, or from a torpedo. The Elbing and also the Turbulent were rammed 
and sunk by German battleships. 

These losses are generally eliminated then as involving major questions of design. 
Moreover, the destruction of those blown up was so sudden that it may be said no record 
of the performance of the detail features of design remains. We have left, then, of these 
total losses, on the British side one armored cruiser and seven destroyers, and on the German 
one battle cruiser, three light cruisers and five destroyers. Moreover, there were, on both 
sides, other ships which suffered very severely but which lasted through the battle, and 
from them excellent accounts have come. Of these might be mentioned in particular the 
Warspite, Southampton and Derfflinger. 

Fire, it is believed, might, among our list of details of design, be taken as the principal 
source of danger to fighting ships and those aboard them. It brings in questions of inflam- 
mability of materials, fire systems, pipe lines and sometimes unexpected matters in its wake. 
Particularly it always brings with it the ever-present menace of magazine explosion. 

The examination of our records shows many accounts of fires. The armored cruisers 
Black Prince and Warrior of the British fleet and the battle cruiser Lutzow of the German 
fleet were all heavily on fire until the first-named blew up and the two latter were aban- 
doned; on the Warspite, which came under the concentrated fire of the German fleet while 
her steering gear was out of commission, many fires raged; the light cruisers Dublin, South- 
ampton and Chester all had severe fires as had the destroyers Tipperary, Spitfire, Defender, 
Onslow and Acasta. The Colossus, Malaya, and possibly other battleships of the Grand 
Fleet had minor fires, while the Lion and Derfflinger each had bad turret fires. There may 
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have been, and probably were, many more fires, particularly on those ships which were 
blown up outright, but the above gives quite a complete list and one which contains differ- 
ent types of ships, so that deductions made therefrom should be sound. 

It will be found that, of these fires, many were entirely cordite fires, shells exploding 
in the vicinity of ammunition brought up and held ready to serve the secondary battery of 
large ships or the main battery of light cruisers and destroyers. In the Warspite, Colossus 
and Malaya fires of this type occurred, and in two of the three cases, at least, the fire ran 
right down the secondary battery on the side hit. In the Tiger a cordite fire was caused by 
a shell piercing the side armor and exploding inboard in an ammunition passage. Of the 
principal fires on the Southampton and Chester, both were cordite. In Q turret of the 
Lion and the two after turrets of the Derfflinger powder fires resulted from shell explo- 
sions, and the turrets and chambers below were completely burnt out to the magazine doors. 

On destroyers in general it would appear that, as might have been expected, one or two 
direct hits by large shells were enough to put the ship entirely or almost entirely out of 
commission. The same result followed from a few salvos from a light cruiser. Under these 
conditions fires broke out at once. The next natural thought which results is that on oil- 
burning destroyers severe oil fires should have occurred. This, however, does not seem to 
have been the case. Of the destroyers from which we have accounts, the Acasta, Onslow, 
Nestor, Nicator, Defender and Petard were all oil burning. All six suffered very heavily 
under attack by the enemy, and on the Acasta, Onslow, Defender and Petard there were 
severe fires. Yet of these four, on two only were there apparently oil fires, and in both 
cases the oil fires were overcome quickly and effectually. In the Petard an oil-fuel pipe was 
severed and the oil was set afire, but the oil was shut off and the fire stopped. The De- 
fender received a 12-inch shell sideways, froma ricochet, in the forward fire room and a 
fierce oil fire was started. This fire again was put out by hard and brave work. 

The deduction from this is that fuel oil does not seem the menace to light ships that it 
has at times been considered. However, this question brings up a point well worth intro- 
ducing. From an account of the battle in the book ‘Kiel and Jutland” by Von Hase, gun- 
nery officer of the Derfflinger, the inference is that every oil-burning British destroyer which 
was heavily hit burst into flames and the burning oil spread all over the ship. Such un- 
doubtedly was the appearance, as most of his observations of this kind were made at night, 
and all accounts show how terrible and awe inspiring was the sight of a ship on fire at night. 
However, the stories of those who were on the British destroyers that were severely damaged 
that night do not bear out the German record. This shows how careful we must be in ac- 
cepting reports made by any observer as to what happened on another ship, and in drawing 
deductions therefrom, and contrariwise how valuable are reports from those on board ship 
as to the events on that particular ship. 

When we consider fires in general, and eliminating cordite and oil fires, just discussed, 
the most serious seem to have occurred on the Warrior and Black Prince on the British side 
and the Lutzow on the German. Of the Black Prince we have no record except that she 
seemed completely on fire as she steamed along at high speed just before blowing up, but 
from the Warrior there are survivors whose records show that vessel to have been all on fire 
below decks from about amidships aft. However, both these ships were old armored cruis- 
ers, practically obsolete vessels for this kind of work, and both were under the concentrated 
fire of the High Seas Fleet for some time. The wonder is that they lasted as long as they 


66 DETAILS OF NAVAL DESIGN FROM JUTLAND. 


did. Of the Lutzow, all we know is that she was heavily on fire and continued so until she 
was abandoned. 

Of the other ships under consideration, the accounts show that each shell explosion, par- 
ticularly below decks, left fires in its trail. Fora time, probably due to the enormously high 
temperatures generated, everything in the vicinity seemed to burn. Nevertheless, except in 
very serious cases, it seemed to be possible to cope with the fires most effectively in rather 
short order. Also, where some materials burned which had not been looked on as inflamma- 
ble, other materials which had been considered as possible sources of danger, as, in particular, 
the wood decks, gave no trouble in this respect. 

In dealing with these fires, the most serious difficulty was apparently the fact that in 
many cases the shell explosion which caused the fire completely wrecked the fire main and 
hoses in the vicinity. Besides putting the local fire-fighting equipment out of commission, 
water from the broken fire mains poured out on the decks and down below into engine rooms 
and other spaces where holes in decks or hatches existed. This possible cutting of fire 
mains seems a subject worthy of very particular study, and as a suggestion it would seem 
that shut-off valves with distant control gear, together with long emergency lengths of hose 
kept below protection, are necessary where fire-main risers pierce armor decks. 

Another point that was brought up in speaking of these fires was the danger to the fire 
parties from the sharp edges of torn decks and bulkheads and also from molten lead drop- 
ping from lead-sheathed electric cables. To meet the former point heavy boots and gloves 
should be supplied to fire parties, while to meet the menace of molten lead they might also 
be equipped with firemen’s helmets and leather jackets, for it seems impossible, or at least 
impracticable, to consider not running lead-sheathed cables overhead above the armor decks. 

Summing up the subject of fires, it would seem that, if anything, the fire menace proved 
to be in general less serious than had been expected. Many and most severe cordite and 
other powder fires did occur and showed the need for greater care of ready service ammuni- 
tion and more subdivision of the secondary guns. On the other hand, oil fuel did not seem 
a particularly potent source of danger. However, to meet conditions which will undoubt- 
edly exist, fire-fighting equipment should be kept up to the top notch. Design, moreover, 
should be such that, even with fire mains abave the armor deck damaged, it will still be pos- 
sible to obtain a supply of water for fire-fighting purposes. 

Outside of the main engines and boilers of a naval vessel, probably the most important 
item of her machinery is the steering gear. This, as anyone knows who has had to do with 
specifications, tests, or design of a steering gear, is a piece of apparatus which must meet 
the most severe conditions. Its work varies almost instantaneously from no load at all to 
heavy overload; the shocks of the sea must be met, and above all it must be ready for work 
whenever it is wanted, and all the time. 

In every naval vessel, at least, we specify very severe tests for the steering gear; hard- 
over to hard-over and back again in a few seconds with the vessel at its highest speed, going 
ahead, backing and swinging. It is to be feared, though, that we are all prone to heave 
rather a sigh of relief when the tests are over and say to ourselves that that is over, and 
the gear probably will not get another test like it in the course of the life of the ship. Now 
in that feeling and in that point of view this battle of Jutland shows us to be wrong, and 
to me this question of steering gear and how it should perform is one of the most important 
lessons gained from this study. 
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Almost throughout the whole battle, certainly during the day fighting and, in particu- 
lar, when the British battle cruisers and the 5th Battle Squadron were engaging the German 
fleet, every ship was going at top speed. In fact, speeds that had never been reached on trial 
were considerably exceeded, as, for example, the light cruiser Chester worked up to 28 knots 
when her best speed on trial had been 26% knots. In addition to this high speed, the ships 
did a great deal of maneuvering. This came about through ordinary changes in course for 
tactical reasons, through very sudden changes in course, to avoid either an approaching 
torpedo or the salvos of a pursuing ship, and in some cases to avoid running down another 
ship when congestion occurred as during the deployment of the Grand Fleet. 

It is easy to understand at once what enormously heavy duty these conditions brought 
upon the steering gear and why breakdowns resulted. The best known of the breakdowns, 
and the most serious, occurred in the Warspite which, at the time of the 5th Battle Squad- 
ron’s joining the Grand Fleet, jammed her helm at 15° port and as a consequence made two 
complete circles toward the enemy, meanwhile being under the fire of almost the whole 
German fleet. The steering engine in use was finally disconnected and the other engine 
connected up, but again the ship could not be steered, and it was finally found that the re- 
serve engine had been thrown in with the rudder at 15° port instead of amidships. 

Other cases of jammed steering gear occurred on the Invincible and Chester. The for- 
mer, in joining in the battle with her squadron, was obliged to dodge torpedoes, and the 
helm suddenly jammed at hard-over so that the ship made a complete circle, but fortunately 
without ill effect. The Chester, a light cruiser, came under the fire of a whole squadron of 
German light cruisers, and in escaping from their salvos was obliged to zigzag at high 
speed. While so doing her helm jammed hard aport, but luckily for the ship the gear was 
cleared almost at once. 

Of these steering-gear jams the only one of which we have the probable details is in 
the case of the Warspite. In that ship both steering engines were secured on a vertical 
bulkhead in the engine room, and, as far as could be told, the bulkhead was strained by the 
bursting of a shell in the vicinity. The result was to throw the engine out of line and cause 
it to labor and run hot. When the order was then given suddenly to put the helm over, 
the engine could not handle the sudden load and the jam followed. Of the mishaps on the 
Invincible and Chester we have no details, but it may be inferred that they were due en- 
tirely to the excessive speed and sudden changes of course. 

These accidents bring forward the great importance of the steering gear and primarily 
the fact that trial and test conditions are not those of trial alone, but the very conditions which 
will be met with and quite possibly surpassed in battle. To avoid similar mishaps in the 
future the gear must first of all be so located as to be as free from the surrounding struc- 
ture as possible, so that damage to that structure may not be communicated to the founda- 
tions of the gear. Also in the design there must be no weak points, while the operation must 
be as simple as possible to prevent mistakes in connecting up or disconnecting in the excite- 
ment of battle. Finally and most important, the trial condition tests must be accepted as 
the ordinary working condition of battle. 

To speak of turrets may be approaching very closely to major points of design which 
it was not intended to touch. Nevertheless, the accounts of the battle bring up so many inter- 
esting points to do with damage to turrets, and particularly their great powers of resistance 
against attack and their ability to keep going in spite of damage, that they cannot be passed 
without mention at least. 
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Of the records consulted, these show direct hits causing damage on turrets of the Lion, 
Tiger, Malaya, and three turrets of the Derfflinger. Many other direct hits on both turrets 
and barbettes of various ships were received without either penetration or damage, but the 
hits of interest to examine are those where damage was received. Of the battle cruisers 
blown up, some at least may have received their death blows through penetration of turrets or 
barbettes and explosions within, but that we cannot say. 

Of these particular cases mentioned, an 11 or 12-inch shell penetrated Q turret of the 
Lion and exploded inside. The immediate result was to put the turret out of action. A 
few moments afterward, however, a powder fire followed, ignited undoubtedly from smould- 
ering material, which burned out the whole substructure down through the handling room. 
Practically the same thing happened in the two after turrets of the Derfflinger. Both were 
struck by 15-inch shells. In one case the turret itself was penetrated, and in the other the 
roof plate was pierced. In each case the shell exploded inside. In both the result was the 
same as in the case of the Lion, the flame from the explosion, or burning materials remain- 
ing in the turret, igniting powder brought up for loading, so that fires burned out the entire 
barbette spaces down through the handling rooms. In all three of these cases the fire and 
damage stopped at the magazine doors. The turrets and whole turret structures were com- 
pletely gutted and the turret crews wiped out, but the magazine doors saved the ship from 
destruction. 

The other cases of turrets on the Tiger, Malaya and forward turret of the Derfflinger, 
however, show the resisting power of the turrets themselves. In the Tiger a direct hit was 
received on the roof of Q turret. Penetration did not result, but the explosion smashed 
a hole in the turret roof so that pieces of armor were driven inside and a number of men 
killed. No vital material damage was done, however, and in spite of what appeared to be 
major damage the turret was got working again, the left gun as before and the right gun 
with hand loading. Almost the same thing happened with X turret of the Malaya, in which 
a direct hit so dished the roof that from outside it was quite possible to see the crew at 
their work inside, but no interruption to the fire of the turret resulted. On the Derfflinger 
the forward turret was jammed by a heavy hit directly on the water shed. The turret crew 
jumped out on deck and in a short time, with axes, crowbars, and other improvised tools, 
cleared the jam away so that the turret proceeded as before. 

For many years armor gratings have been fitted in the cpenings of armor decks of 
warships, and for many years ballistic tests of these gratings have been carried out at various 
proving grounds to test the resisting power against major shell impact, or the impact of 
smaller shells representing fragments. While these tests have been of great importance, they 
have never represented the grating in its actual service condition. In proving ground tests, 
the grating is always held in some rigid framework, and it is practically impossible to repro- 
duce the conditions which would exist between the grating and the deck which carries it. 

Now, however, we find a real service test, and it is well worth our while to see what 
the results of this test show. . 

On the Warspite a 12-inch shell struck the armor grating over one boiler room, but did 
not penetrate and was deflected upwards. The gratings were bent, but none broken, and 
apparently did all the work intended. Subsequently it was found, besides this particular 
hit, two other heavy hits had been received direct on the gratings, but in each case the shell was 
deflected. These reports indicate most clearly that reliance may be placed upon well-designed 
armor gratings. 
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After the battle the splinter nets below the gratings were found full of fragments, which 
confirms the opinion held as to the necessity for some additional protection below those grat- 
ings which receive the direct impact. 

Rather an extraordinary thing occurred on the Derfflinger. In the middle of the battle 
the main central or plotting room suddenly filled with gas and had to be abandoned. Grave 
fears were felt for the safety of the ship, since it seemed impossible that, without great gen- 
eral damage, gas should have penetrated to this carefully isolated compartment. Somewhat 
later, however, the exhaust fans were started by men entering with gas masks, and the com- 
partment was at once cleared of gas. It was then found that the gas from the powder fires in 
the after turrets, and probably also from the ship’s own guns, and from shells exploding 
aboard, had passed down the voice tubes to the central and temporarily put the station out of 
commission. 

Large volumes of gas from similar causes also filled the Derfflinger’s engine rooms so 
that men were overcome and died, and for a long time the engine-room force had to work in 
gas masks. 

We may feel sure that no poison-gas shells were used in this battle, and the flooding of 
the central and engine rooms with gas resulted only from powder fires and smoke from 
other sources. However, the result was the abandonment of one station and the complete use 
of gas masks and loss of men in the other. There was clearly shown here the danger from 
gas penetration through voice tubes, and in fact through any form of communication between 
compartments through which gases may pass. 

Torpedo nets had been used both by English and Germans for many years before ie 
battle, the former having, it is believed, been the first of all navies to introduce their use. 
As far as is known, the British removed them from their ships before Jutland; at least 
photographs made on that day do not snow them, and there is no mention of them in the 
accounts of the battle. The Germans, however, went into battle with the nets on board 
stowed brailed up against the side in sea position. Before the day and night were over they 
regretted many times, it is believed, that they had not left them behind. 

The Derfflinger, as has been referred to before, had been handled very roughly during 
the day battle between the fast squadrons of the two fleets. Later that evening, shortly after 
the two forces had lost touch, word was suddenly received on the bridge that the ship must 
stop. The after-torpedo net had been shot away and was hanging in such a position over the 
port propeller that it might foul at any minute. So the ship was stopped and she drifted 
about for a time long enough, and it must have been considerable, to haul the net on board 
and secure it so that it could not get away again. Had this happened an hour or so earlier, 
the Derfflinger would have lain stopped under the guns of the British fleet, and it is not hard 
to imagine that the Germans under those conditions would have taken one battle cruiser 
less back to port. 

That torpedo-net troubles were not confined to the Derfflinger is confirmed by Admiral 
Scheer himself, who states that after the battle the nets on most of the ships were so dam- 
aged that it was impossible to remove them. In many cases they hung down in festoons, 
so that it was a wonder that propellers were not entangled. 

It has been realized for some time that nets could be of service only to ships at anchor 
or at the slowest speed. Now we have it most clearly shown that they may become a grave 
menace to ships in battle. It would seem, then, that the case against the torpedo nets is 
complete. 
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Our analysis of the personal accounts and reports of the battle of Jutland has given 
data on the question of fires and fire fighting, steering gears and their performance, turrets, 
the resistance of armor gratings and splinter protection, gas penetration of interior spaces, 
and the performance of torpedo nets. In every case the evidence has come from the men 
who were right on the spot. They were the men who have to work with the materials which 
we ship designers and shipbuilders give them, and in this case it was no idle opinion ex- 
pressed as to whether such and such a piece of apparatus could do the work under probable 
battle conditions. Here the battle existed, and the apparatus either worked or it did not 
work, and the record is plain to read. 

For these reasons it seems that the conclusions drawn above are of great value to all 
directly concerned in, or interested in, the design and building of naval vessels. The sub- 
jects considered are not many, but only those were treated on which good evidence exists 
and from which sound conclusicns could be drawn. It may be that further search, particu- 
larly of the German libraries, will disclose other personal accounts of this most interesting 
battle. If so, our knowledge of the performance of the details of design under battle con- 
ditions can be extended just so much further. If this be done, and the lessons learned put 
to practical use, I feel strongly that our warships of the future should be just so much the 
better able to meet the tasks for which we build them, but which we hope will never come. 


DISCUSSION. 


THE CHAIRMAN :—Gentlemen, you have heard this paper No. 2, entitled “Details of 
Naval Design from Jutland,” by Commander Howard. The paper is now open for 
discussion. 


ProFEssor W. Hoveaarp, Member (Communicated) :—In peace time designers of 
warships are guided by theory and experiments and by the experiences obtained in ordinary 
service, in maneuvers, target practice and sometimes through accidents, but to a development 
on this basis there attach many uncertainties which can only be dispelled by the experiences 
of war. Seen in this aspect, naval actions may be regarded as full scale experiments and, as 
such, form the only reliable source of information on many questions of design. It is there- 
fore of the greatest importance to analyse naval warfare from this point of view. The be- 
havior of ships under the stress of war service, their suitability for the particular duty to 
which they are assigned, the damage which they suffer in action and their behavior under 
various forms of attack—all these points should be carefully studied and an attempt made to 
draw conclusions which may be useful in the design of new ships. Such an analysis is by no 
means an easy matter. The experiences of battle are often misleading and may even at times 
appear to be contradictory. This is explained by the fact that the complex conditions which 
surround naval actions are rarely similar. The result depends not only on the material but 
also on the human element and on the physical conditions of weather and light. These fac- 
tors intermingle and often obscure one another. 
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Commander Howard has successfully overcome these difficulties. He has analysed the 
damage suffered by the various classes of warships in the battle of Jutland and in the paper 
deals in particular with such points as have not before been fully discussed. His analysis is 
carefully carried out in a scientific and cautious manner. He bases his generalizations on 
the facts from a great number of cases, and he avoids all hasty and sweeping conclusions. 
His paper, therefore, cannot fail to be of great value to designers. 

The emphasis which the author lays on the importance of a robust and reliable steering 
gear, as well as on its effective protection, is most timely. The requirements to quick ma- 
neuvering at high speed, for instance in dodging torpedoes, are higher than ever. It appears 
that no other mechanical appliance in the ship, excepting the machinery of propulsion, is equal 
in importance to the steering gear. 

Another point emphasized in this paper is the danger of fire due to the ignition of pow- 
der charges. This is a point to which designers should give the most careful study. While 
no arrangement can be devised which will completely eliminate this danger, much can be done 
to reduce it to a minimum. It should be borne in mind, however, that in this respect a care- 
ful organization of the service of ammunition handling is equally important. Cases are on 
record from the war where the enthusiasm of the men led them to hand up the ammunition 
to the secondary battery much faster than it could be used, resulting in a dangerous accumu- 
lation of powder at the guns. 

I take this opportunity to draw the attention to certain points not referred to in the 
paper, but on which I believe it is safe to draw conclusions. 

1. Towing Appliances——During the war numerous cases occurred where towing of dis- 
abled warships was necessary, and in some cases the life of the ships depended on the success 
of this operation. Often towing took place under difficult weather conditions, sometimes 
under the fire of the enemy. This shows the great importance of equipping warships of all 
classes with handy and efficient towing appliances, as well as the need of a thorough train- 
ing of the personnel in this kind of work. Such training should be carried out under all 
kinds of weather conditions, day and night, so as to make the personnel familiar with the ap- 
pliances and with the handling of the ships under such conditions. This would soon lead to 
improvements in the equipment. Especially when one heavy ship tows another heavy ship, 
the inertia strains are apt to become excessive and in such cases we hear almost invariably 
of the breaking of towlines (Audacious, Olympic, Moltke, Oldenburg). 

2. Leak Stopping.—The importance of being able to stop leaks promptly and effectively 
was hardly realized sufficiently prior to the war, but was brought out on many occasions 
(Warspite). The means and appliances most suitable for this purpose should be provided 
and the service pertaining thereto carefully organized. 

3. Righting Ship.—Most of the warships that went down during the war capsized before 
they sank. To prevent or to delay the process of capsizing and, in general, to right a ship 
quickly whenever she takes a list, is evidently of the greatest importance. Hence, powerful 
means for righting the ship should be installed, at least in all capital ships, and the per- 
sonnel should be trained in its use. 

4. Location of Feed-Water Tanks.—The serious consequences of salt water entering 
the feed tanks were evidenced during the war, the motive power of ships being almost com- 
pletely crippled on several occasions due to this cause (Arethusa, Lion, Onslow, Moltke). 
Feed-water tanks should, therefore, be so placed as to give them the best possible protection. 
In fact, those tanks should be regarded as belonging to the vitals of a ship. 
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REAR ADMIRAL ALBERT P. Nipiack, U. S. Navy, Vice-President:—I1 think that in pre- 
vious battles, like Tsushima, and even in our Spanish War, we learned the danger from fire 
to paint work on board ship, but the fires which this paper discusses are extremely interest- 
ing, as 1 had not seen the facts brought out in such a distinct way as is done by the author. 
The paper has particular value for this and other reasons. 

While modern shells are fitted with poison gases, the gases resulting from the explo- 
sion of any shell are in effect poisonous, whether intended so or not, and one of the valuable 
lessons we learned from the Battle of Tsushima was that the gases from shell explosion 
were taken up by the ventilating systems and distributed to where they could do the most 
harm. We must redesign our ventilating systems in some cases, but at any rate gas masks are 
a necessary part of ship equipment. 

As to the other interesting question of torpedo nets, I want to throw a little sidelight on 
it by saying that we have never had torpedo nets in our navy, and we have been unique in 
that respect. I was in Germany as naval attaché twice, and was there just before the war. 
I remember in 1912 a discussion on the question of torpedo nets for the German navy, and 
I was approached on the question several times as to why we had omitted them in this coun- 
try. The nets, when put around a ship, practically limit the speed of the ship to 10 knots. 
One reason given by a German authority for having them was psychological. It was argued 
that as a ship would be practically invulnerable if it were protected by nets, the crew would 
sleep better. That was the very opposite of our reasoning. We argued if you did not have 
nets you would be very much more alert, which in itself is a good argument. 

There is one little phase of thi§ question to which I will call attention, and that is, in a 
battle, in the falling of salvos, columns of water which are raised become positive sources of 
embarrassment to the ship, whether the shall hits or not, because of the great quantity of 
water going on board from a shot striking near the ship. It has been known to disarrange 
all the gun sights by deluging the optical instruments with water. I have not seen any data in 
this connection, in the Battle of Jutland, in regard to the extent to which the water from 
salvos got on board, and interfered with proper control, but this question of water coming 
on board was commented on in the battle of the Falkland Islands. The British ships in chas- 
ing the German ships suffered very seriously from water coming on board from shots, not 
actually striking the ship but striking near the ship. Many similar questions might be of 
further interest in discussion of the Battle of Jutland, but it will be some time before we get 
all of the details of that battle. 


CoMMANDER Emory Lanp (C. C.), U. S. Navy, Member:—Commander Howard de- 
serves the thanks of the Society for attacking a job in which so much digging into details is 
involved. He has produced some excellent results, and my only regret is that his paper is so 
brief; it is a sort of multum in parvo and we need more light. 

It appears to me that he might have included some comments on the question of shell 
hoists and their installation, which is a matter of major importance, although not necessarily 
a matter of major design. It will probably bea long time before there will be another Battle 
of Jutland, and I suggest that it would be a good idea for the council to ask Commander 
Howard to prepare a paper next year, in which the lessons that might be drawn from this 
battle could be brought out in further detail. This paper might well cover such subjects as 
water-tight doors, flooding systems, drainage systems, life-saving apparatus, signalling, com- 
munication systems such as the use of telephones and voice pipes. If records of these instal- 
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lations are available, a paper covering them would form a valuable reference for all of us 
interested in design and construction work. Probably, by next year, additional German 
records will be available to supplement the present paper, which is of intense interest to 
all of us. 

We have to be cautious in installing what some of us call “gadgets” to take care of 
remote contingencies. It is hardly worth while to care for such remote contingencies in the 
design and construction of warships. | Every man who goes to sea has to take a chance, and 
from a reasonable point of view it is impracticable to attempt to cover what I choose to call 
remote contingencies. 

I am particularly interested in the steering-gear comments of Commander Howard, 
who has been intimately connected with steering-gear installations and specifications since 
he entered the Navy, and who is in an excellent position to give us some very valuable in- 
formation on this subject. He has probably written more submarine steering-gear specifica- 
tions than anyone else in the service. The importance of having very rigid tests for steering 
gears cannot be overestimated. Severe service tests are not only essential for emergency con- 
ditions existing in time of battle but also essential for many peace-time conditions which occur 
in maneuvering, docking, and where collision is to be avoided. One of the ablest British archi- 
tects of today has stated that the steering gear and propellers form the Achilles’ heel of mod- 
ern capital ships. 

I believe, if Commander Howard had touched on the submarine casualties in the war, 
he could have given us many examples of submarines being lost by virtue of their diving 
gear, or steering gear, or both, having been damaged. As a matter of fact, damage to these 
installations was the primary cause of the loss of a great many German submarines. 

After we get these installations on board ship, which is the province of the naval archi- 
tect and shipbuilder, it is the province of the operator to use them. One is useless without 
the other, and I should like to point a small moral to the effect that, if you do not use the 
things aboard ship in the way they are intended,they become useless. We have made a good 
many efforts from time to time to fight fire aboard ship, and put in rather complicated sys- 
tems; in one or two instances, one or two people aboard ship have used them. In other in- 
stances they have not been operated. We can take a number of leaves out of German prac- 
tice with regard to the installation of things of this kind, not only with respect to fire fight- 
ing apparatus, but, as Professor Hovgaard brought out, in counteracting flooding. Construc- 
tion and operation must go hand in hand, otherwise we get a lot of useless weight aboard ship 
which the personnel does not use in time of emergency. Sometimes this apparatus is not used 
because the men do not know how to use it, and in other cases it is not used because they 
will not use it. A watertight door which is open when the ship is damaged does not help 
much. We should take the experiences of the operators and incorporate these in our designs. 


Rear ApmiraL Davip W. Taytor (C. C.), U. S. Navy, Honorary Vice-President :— 
This is a paper which is of great value to the Transactions of the Society because it repre- 
sents research which has established actual facts, and when we have facts established a naval 
architect can proceed with much greater confidence to his problems than when he works with 
Opinions formed by arguments alone. 

Commander Howard showed, broadly speaking, that the vessels of war in the Battle of 
Jutland representing both sides functioned as designed. It was remarkable how well the 
offense overcame the defense, and, on the other hand, how well the defense stood off the 
offense. The defensive and offensive apparatus functioned more or less as designed. 
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I was struck, in hearing this valuable paper, by the fact that so many of the matters 
touched on are matters which have been questions of discussion and controversy in all navies 
for a great many years. 

The question of fire is perhaps one of the most important. Some of us will recall that 
after the war between China and Japan in 1894 the question of fire became very acute. 
Battleships in those days had more joiner work than the ordinary passenger vessels in these 
days, and when they got afire they burned like tinder. Whereupon we made an endeavor to 
remove all possible woodwork from our ships, and inside of two or three years we had prac- 
tically no joiner work, and no wooden decks except the weather deck, and that has been our 
practice ever since. We thought we were fairly safe against fire. 

Then the war between Russia and Japan came along, and we had the battle of Tsushima 
Straits, and we had dreadful accounts of what happened to the Russian ships from fire. We 
heard from the Russian side that the ships got afire on the outside, because of the paint taking 
fire. That was a very disquieting statement, but fortunately it was not true. We did our 
best, those of us responsible for building the sh ps, in the endeavor to set paint on metal on fire. 
We could not do it with a blow torch. We exploded a number of shells in heavily painted 
steel compartments and they refused to catch fire. When you consider that the major por- 
tion of paint is already an oxide, a product of combustion, and the paint itself is a thin film 
on a metal surface which absolutely prevents combustion until the steel has been heated red 
hot, it does not seem reasonable to believe that the paint should catch fire. 

Nevertheless, during the last war, the question of paint catching fire was very acutely 
considered. We had information that one of the combatants had scraped all paint above the 
water line off his warships. I remember that one very valuable member of the General Board 
was exercised about it, and he recommended that, in the case of our ships, all of the paint 
above the water line be removed. About that time he went to sea in command of a ship, and 
some wicked people in the department recommended that he be allowed to remove all the 
paint above the water line from his own ship, which ended that idea. 

While there is no question that at the Battle of Jutland and in other battles there was 
a great deal of fire, I think you will find it was largely a case of ammunition fires. 

I remember distinctly reading a letter from one of the English officers in one of the 
battles in which he remarked casually that at a certain stage they had had a cordite fire. He 
left his station to help put it out and then returned after it was out. The fact that there were 
cordite fires was brought out by Commander Howard. 

I think one of the examples reported by Commander Howard was very remarkable. In 
more than one case shells penetrated a turret and killed every one in the turret, but did not 
explode the magazine. It is possible, of course, that the English vessels which blew up were 
blown up from that cause; in fact, this seems one of the most probable causes. I recall 
about 1893, when we were straining every nerve for rapid target practice, we had one or 
two similar occurrences where the turret burned out but not a single magazine exploded. We 
thought we were exceedingly lucky then, and it looks as if someone was exceedingly lucky 
in the Battle of Jutland. 

The question of gas brought out by Commander Haward is very interesting. We 
heard about the time we went into the war that gas shells were going to be used_at sea. Asa 
matter of fact, they were not used, but we were very much interested, and we set to work 
and made a large number of gas masks, the best we could get out, so that we were very soon 
fitted out on our ships with gas masks. 
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As Admiral Niblack pointed out, the shell that is exploded produces a lot of poisonous 
gas. The worst gas that is produced by these shells is carbon monoxide, and at no time 
during the war, so far as I can discover, was any gas mask designed that would absorb carbon 
monoxide. Since then the work has advanced, and our gas masks are fitted to absorb carbon 
monoxide, which is an exceedingly deadly gas. Carbon monoxide is odorless and has very 
little apparent effect until it kills. Fortunately, it is light and soon rises and disappears. In 
the case of the gas from the powder fires, the damage was done mostly by smoke. 

There is another matter—the question of nets. Admiral Niblack is correct in saying 
we have not had them, but I do not think he was in Washington at the time a large number 
of commanders demanded that we should have them. That question seasawed back and forth 
for a number of years. We never actually fitted them, but we had some of them ready to fit. 
The Oklahoma, completed in 1917 or 1918, has somewhere a complete outfit of double nets, 
a new invention which gave promise of keeping the torpedoes out, but these were not put 
into any practical use. ; 

I am glad that the Battle of Jutland settled the question of nets. They are one of the 
most difficult things imaginable to fit, and the modern warship has plenty of things useful in 
war that are difficult to fit without being loaded down with fittings of demonstrated useless- 
ness in war. 


THE PRESIDENT:—We will now give Commander Howard an opportunity to close the 
discussion. 


CoMMANDER HowaArp:—The remarks which have been made upon this paper have been 
such as to extend its field and enhance its value very considerably. In the course of these 
remarks a few points have been raised upon which it may be of general interest to give some- 
what further comment. 

Professor Hovgaard brought up three matters untouched upon—towing, leak stopping, 
and righting ship. All three are of great importance undoubtedly, but the last in my opinion 
should come first. Righting ship, or, as more familiarly known in the Navy, “damaged sta- 
bility control,” is absolutely essential to prevent the capsizing of a ship due to severe dam- 
age, but, even without considering such extremes, it is of the greatest importance, for keep- 
ing a ship upright, that her guns may be used effectively. In these days of ranges so long 
as to have seemed utterly impossible a few years ago, a few degrees of list due to damage may 
put the enemy completely out of the range of our own guns while we are still under his effec- 
tive fire. The Germans fully appreciated this point, and their methods of handling damaged 
stability and the training of the personnel connected with this work were far ahead of any- 
thing even conceived of in any other navy. 

Admiral Niblack has stated that he has seen nowhere a report of gun sights or other in- 
struments in the Battle of Jutland being interfered with by water from enemy shots coming 
aboard. Von Haase, in his account, speaks of this trouble being constant with his conning- 
tower periscopes throughout the battle. In fact, after a time the obscuring from water and 
smoke became so bad that cleaning could no longer be done with improvised rods and rags 
from inside, but he had to send a man on top of the tower to keep the glasses clean. 

Commander Land has brought up, as he states, enough subjects for a new paper and, 
while the compliments paid in his remarks are greatly appreciated, comment upon these sub- 
jects will have to be reserved for consideration in the future. 
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THe PRESIDENT :—I am sure you will all want to extend thanks to Commander Howard 
for his paper and for the most interesting discussion which it has brought out. 

We are going to change the order of reading the papers. The author of Paper No. 3 
has requested that his paper come up this afternoon, so we will call for Paper No. 4, en- 
titled “Stresses on Vessels of the Great Lakes Due to Waves of Varying Lengths 
and Heights,” by Professor Herbert C. Sadler, Member of Council, and Professor Anders 
Lindblad, Member. 


STRESSES ON VESSELS OF THE GREAT LAKES DUE TO WAVES OF 
VARYING LENGTHS AND HEIGHTS. 


By ProFressor HERBERT C. SADLER, MEMBER OF COUNCIL, AND Proressor A. LINDBLAD, 
MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


When the Committee on Bulkheads and Freeboard met to consider the various problems 
upon which it was to report, the question of the possibility of including the vessels on the 
Great Lakes in the assignment of freeboard arose. 

As little or no systematic investigation into the strength of this type of vessel had been 
made, it became necessary to make several strength calculations for the conditions met with 
in this region. As information of this character may prove of value in other fields, it was 
thought advisable to have the same in the permanent records of our society. The results 
of the principal parts of these investigations are submitted herewith. 

In the first place, it became necessary to find out what lengths and heights of waves 
might be expected. Little or no data upon this subject existed, so a series of instructions was 
issued to captains of vessels in order that they might observe and report upon the waves 
encountered. Although all possible care was taken on the part of the observers, there was 
still a chance of error. On the whole, however, the data obtained were sufficiently reliable for 
the purpose in hand. 

A few of the general conclusions are as follows: 

1. As a rule, waves over 250 feet in length are rarely encountered. In one case, a 
report was made of waves in the neighborhaod of 350 to 400 feet after a severe storm on 
Lake Superior, but although the height was not observed it was evidently not of the usual 
magnitude, judging from other comments on the behavior of the ship. 

2. The heights of the waves appear to be somewhat larger in proportion to their lengths 
than the usual ratio of 1/20, and probably vary between this figure and 1/15. The actual 
heights did not appear to exceed 20 feet as a maximum. 

The following waves were therefore used in the calculations: (a) 325 feet by 20 feet; 
(6) 300 feet by 20 feet; (c) 250 feet by 16.7 feet and two special cases, 325 feet by 15 feet 
and 350 feet by 20 feet, in order to obtain some intermediate data. As these waves are con- 
siderably shorter than the usual run of vessels on the Lakes today, it was necessary to per- 
form two sets of calculations, one with the crest and one with the hollow at the bow. 

Three types of vessels were chosen of the following dimensions: (a) 420 feet by 52 feet 
by 28 feet; (b) 504 feet by 56 feet by 30 feet; (c) 590 feet by 64 feet by 33 feet. 

The wave profiles and corresponding positions of maximum bending moment are shown 
in Fig. 1, Plate 13, for all of the above cases; and the detailed shearing force and bending 
moment curves in the following Figs. 2 to 4, Plates 14 to 16. 

As these vessels tend to sag when uniformly loaded, it is customary to put some addi- 
tional cargo in the forward and after ends. This method of loading has been assumed as the 
proper one, although calculations were also made for uniform loading. 
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It will be noticed that both the magnitude and position of the maximum bending mo- 
ment depend upon whether the crest or hollow is assumed at the bow, and also upon the wave 
dimensions. If the effect of varying heights of waves of the same length is desired, it was 
found that, for moderate changes, the bending moment varies as the square root of the height. 

The results have been summarized in Figs. 5 and 6, Plates 17 and 18, in the form of bend- 
ing moment factors. 


STRESSES. 


While the foregoing may be considered as general data with regard to bending mo- 
ments on vessels, it may be of interest to add the special application in the determination 
of the strength of lake vessels. 

If we take the form proposed by the British Committee on Freeboard as representing 


the strength, viz., = = f. d. B., the following may be developed: 


If s = stress, BM = bending moment, A = displacement, C = bending moment fac- 
tor, and C» = block coefficient: 
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The proposed values of f are shown on Fig. 7, Plate 19. It is obvious that if the waves 
on the Lakes do not exceed a certain definite length, the value of f should show a falling off 
after this length is reached. This is indicated on the curves, and it is interesting to note that 
numbers of the present vessels, especially the larger ones, show an excess of the above values; 
or, in other words, from a strength point of view, they could be loaded deeper than the pres- 
ent depth of water available allows. 

In conclusion, and in light of the above investigations, it appears that the lake freighters 
of today are, for their service, as strong as, if not stronger than, similar ocean-going types, 
and the statement that these vessels are weaker is not borne out by theoretical investigation 
or practical operation. 
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DISCUSSION. 


THE PRESIDENT:—Gentlemen, you have heard Paper No. 4, entitled “Stresses on Ves- 
sels of the Great Lakes Due to Wave of Varying Lengths and Heights,’ by Prof. Herbert 
C. Sadler, Member of Council, and Prof. Anders Lindblad, Member. This paper is now 
open for discussion. 


Mr. Davin Arnott, Member:—This is a paper the importance and value of which must 
not be judged by the brevity of the text. Treating as it does of a type of vessel which is 
peculiarly a product of the ingenuity of the Great Lakes shipbuilders and a result of the 
wonderful development in the economic handling of bulk cargoes, the paper cannot fail to 
be of interest to those members of this Society who are naval architects. It is a matter for 
further congratulation that Dr. Sadler and Prof. Lindblad have seen fit to place on record 
in our Transactions the result of at least part of the investigation undertaken in connection 
with the work of the U. S. Load Line Committee. 

In the design of any ship structure it is desirable, if undue waste of material is to be 
avoided, not only to know the maximum load to be carried but the most trying condition as 
to distribution of load and the kind of seas likely to be met with in the particular service for 
which the vessel is intended. Available data with regard to wave formations are unfortu- 
nately not so complete nor reliable as one could wish. We read about ocean waves having 
been encountered of a length five to the mile and of a height 40 to 45 feet, but such waves 
must be very rare indeed. It is extremely interesting therefore to have embodied in this paper 
the results of observations of waves actually encountered on the Great Lakes and to be as- 
sured that a wave 350 feet long and 20 feet high is the worst that we need consider. That 
the waves observed were relatively higher than ocean waves is what one would anticipate in 
view of the comparatively shallow depth of the Great Lakes, and in any determination of a 
suitable minimum freeboard for lake vessels it should be remembered that these short and 
steep waves are the most likely to break on deck. Ina recent issue of one of the magazines, 
a Captain Buie, who claims to have sailed the Great Lakes for fifty years, stated that a wave 
that rose more than 8 feet above the surface (i. e., 16 feet from hollow to crest) was a 
mighty big wave for the Great Lakes. 

No objection can be taken to the method of attacking the problem of investigating the 
strength of these bulk freighters adopted by the authors of this paper, but I would like to say 
a word regarding the conclusion, i. e., “That it appears that the lake freighters of today are 
for their service as strong if not stronger than similar ocean-going types.”” As a matter of 
fact there are no similar ocean-going types in existence nor, it is safe to say, in contemplation. 
These large, single-deck bulk freighters are a product of very special conditions, one aim in 
design being to obtain the maximum deadweight on a restricted breadth and draught with 


Le 
the result that the proportion of D = 18 as exemplified in the 580-foot vessel is con- 


siderably in excess of any merchant vessel engaged in overseas service. 
Then again, in making any comparison with the strength of ocean-going vessels on the 
basis of the strength formula laid down by the British Freeboard Committee, it must be borne 


If : F 
in mind that the proposed formula for longitudinal strength 7 = f 6 d is very definitely 


80 STRESSES ON VESSELS OF THE GREAT LAKES 


limited in its application and that it was never intended to apply to ocean-going vessels of 
such extreme proportions. This standard section modulus was determined from an analysis 
made into the 1913 Rules of the various classification societies and is probably quite safe to 
use within the limits specified, although so eminent an authority as Dr. Bruhn seems to con- 
sider the standard somewhat low for vessels carrying heavy deadweight cargoes. Compar- 


Lf 
ing the longitudinal strength of vessels on an —> basis is convenient, but such a method can 


Ne 


only be a safe guide in the determination of scantlings if their proportions of D are some- 


what Suu Tp not being a complete measure of the longitudinal strength as the relative stiff- 


ness to resist deflection is neglected. In other words, if the Freeboard Committee had been 
required to legislate for ocean-going vessels of proportions in the neighborhood of twenty 
depths to length, the standard laid down for longitudinal strength would probably have been 
very different. 

I have had the M. I. of the section of a large bulk freighter 580 by 60 by 32 feet 


if 
worked out and find that the Y is 21,600 and that, on the basis of the freeboard strength 


standard for ocean-going vessels of ordinary proportions, the allowable draught would be 
about 17 feet. An addition of 45 square inches to the sectional area of the deck would sat- 


: Jf 
isfy the y standard for a draught of 19 feet, but the most optimistic naval architect would 


hardly be satisfied with this additional scantling to O.K. the vessel for operation in the 
winter North Atlantic in the ore trade. The point I wish to make is the necessity for caution 
in the application of the Freeboard Committee’s strength standard to seagoing vessels hav- 
ing dimensions and proportions outside of the limits defined. 

These big lake freighters are well designed for their intended service, i. e., the carriage 
of ore, coal and grain on the Great Lakes. The longitudinal structural strength, however, 
could be improved by extending the wing tanks to the deck, but this again would reduce 
the deadweight carrying capacity for grain cargoes. 

One consideration which should not be lost sight of is the absence of serious deteriora- 
tion through corrosive action in the steel hulls of lake vessels, and although a margin for cor- 
rosion is not evident in the strength standard of ocean-going vessels it is there nevertheless, 
so that on this ground alone lake vessels could have lighter scantlings and a lower initial 
strength standard. 

It is in the practical effect of the proposals of Dr. Sadler as indicated in Plate 19 (Pro- 
posed Standard for Great Lakes Vessels) that I am especially interested. In applying these 
to the 580-foot vessel already mentioned and using an f value of 15 equivalent toa BM factor 
of 64 in association with a nominal stress of 8.2 tons, the allowable draught would be in- 
creased from 19 to 24 feet; and conversely, if the present draught of 19 feet were retained, 
a considerable reduction from the present topside scantlings could be allowed. It should be 


i If 
also remembered that in the application of the Freeboard Committee’s standard the —> 


i 


in the way of a section abreast of the hatch openings is only required to be 90 per cent 
of the full standard expressed by f X b X d, and if it is Dr. Sadler’s intention to allow a 
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similar concession, the allowable draught would be further increased to 26 feet 6 inches and 
still meet his proposed standard. 

The nearest ocean-going vessels in type and dimensions to the big lake freighters are the 
20,000 dead-weight ton Bethlehem ore boats designed by Mr. Frear, the dimensions being 
550 by 72 by 44 feet and the maximum draught 32 feet. The machinery is located aft, and 
the deck erections consist of a poop and forecastle, also a short navigating bridge which 
does not contribute to the longitudinal strength of the vessel. The proportions of these ves- 
sels are moderate, being in the neighborhood of 12% depths to length, and the longitudinal 
strength is in excess of the freeboard standard for ocean-going vessels of ordinary type. It 
would be interesting to have the statical bending moment diagrams published to compare with 
the data contained in Dr. Sadler’s paper, and perhaps Mr. Frear could be persuaded to read 
a paper on the Bethlehem boats at our next meeting for the benefit of the members of 
this Society. 


REAR ADMIRAL Davin W. Taytor (C. C.), U. S. Navy, Honorary Vice-President :— 
Dr. Sadler is a member of the Load Line Committee, and, as chairman of its Great Lakes 
Sub-Committee, did an enormous amount of work, and I think this Society is to be congratu- 
lated that a small portion of that work will be published in the Transactions of this organiza- 
tion instead of buried in a government report. 

The information with reference to the waves on the Great Lakes is exceptionally valu- 
able, because there is very little information about this subject to be procured as a general 
rule. I had occasion some time ago to try to find out something along that line, and the only 
thing available that I could get hold of was a book published many years ago. It was valua- 
ble, but rather antiquated. 

There is one matter I would like to call attention to, and that is the fact that the waves 
on the lakes have not the characteristics we assume for ocean vessels is not necessarily due 
to the shallow water. The shallow water of the Lakes has probably some influence, but I 
think you will find in every case that, as regards ocean waves, the shorter they are the 
steeper they are. The 250-foot wave would be a great deal steeper than a 500-foot wave. 
The waves formed as a storm sets in and begins to develop, are always shorter and steeper 
on the ocean as well as on the Lakes than the long, low waves after the storm has passed. 


ProFESSOR SADLER:—In answer to Mr. Arnott, I mean, of course, by similar vessels, 
cargo vessels. I was not comparing the cargo vessel with the Leviathan or anything of 
that character. The lake vessels are not built to sail on the ocean. When I said that lake 
vessels were as strong as some ocean-going types, I meant taking it from our standpoint of 
strength. We have usually taken a vessel poised on the crest or in the hollow of a wave 
of her own length, and one-twentieth of that length, in height, as the standard for ocean-going 
types. That is an arbitrary standard, and from that we have established certain arbitrary 
stresses. I know of several ocean-going vessels classed in registry societies where the stress 
exceeds 10 tons per square inch at the top of the shear strake; in no case do the lake vessels 
approach that figure. I think the highest we got was 7.5. That is what I meant by the com- 
parison, showing that we still have a good deal of margin to spare. 

I want to clear up one misconception. I think it is a pity that those who are discussing 
or considering types of vessels designed for special purposes should be continually comparing 
them with ocean-going types. It is not necessary, except so far as information obtained from 
ocean-going types of standard stresses could be made use of and applied. 
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With the reference to the sections through the hatches, of course, there is no such thing 
as a section through a hatch in a lake type vessel. Mr. Arnott must be aware of that. The 
only deck we have on a lake vessel is the stringer plate on each side. There is no other deck 
on the ship, and there is no section through the hatches. In fact the ship consists of prac- 
tically one hatch, and therefore no further concessions on draught would be allowed, as sug- 
gested in the British Report for Ocean Ships. 

In regard to Admiral Taylor’s remarks, I think his explanation as to waves is undoubt- 
edly correct. It is not necessarily due to the fact that the water is shallower that we get the 
steeper wave. 

I might add, in conclusion, that the captains of a number of the Great Lakes vessels 
took a large number of observations. They cooperated with us in the best possible way, and 
we drew up a series of suggestions for them as to how they should observe the heights and 
lengths of waves, and in some cases they were very careful in their observations. The longest 
waves observed, as I mentioned in the paper, 400 feet, were unfortunately taken by one ob- 
server only, and when you figure the speed of a wave 400 feet it is easy to make mistakes tc 
the extent of 100 feet, if you miss the passage of time when that wave is on the crest by one 
second. 


THE PRESIDENT :—Gentlemen, I am sure you all wish me to extend the thanks of the 
Society to Professor Sadler and Professor Lindblad for this very valuable contribution to 
the records of the Society, and I take pleasure in so doing. 

This concludes the morning session. We will take a recess until 2.45 o'clock this 
afternoon. 


The meeting then adjourned. 
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SECOND SESSION. 
WEDNESDAY AFTERNOON, NovEMBER 8, 1922. 
President McFarland called the meeting to order at three o'clock. 


THE PRESIDENT :—The first business of the afternoon session is the consideration of 
Paper No. 3, entitled “The Application of Dyson’s Method to Propellers of Ocean-Going 
Merchant Vessels,” by Mr. Edwin A. Stevens, Jr.. Member. I want to say again, for the 
benefit of all, that authors in reading their papers are requested to abstract them as far as 
possible. We have three papers to consider this afternoon, and it is likely that they will all 
bring out more or less discussion, and if we want to have plenty of time for the discussion, 
the papers must be abstracted. 


Mr. Stevens then presented his paper. 


THE APPLICATION OF DYSON’S METHOD TO PROPELLERS OF OCEAN- 
GOING MERCHANT VESSELS. 


By E. A. STEVENS, Jr., Esg., MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


During the transactions of this society in 1920, Admiral C. W. Dyson presented a paper 
entitled “The Problem of the Hull and its Screw Propeller,” in which a number of examples 
were shown. These were all navy vessels with the exception of the first problem. It has 
been claimed by many that, while this method is very accurate for these vessels, especially 
those fitted with twin screws, the block coefficients of which do not exceed 0.65, it might 
not be applicable to merchant ships with full lines and fitted with one propeller. The writer 
will present in this article several ships of this type, together with other types of merchant 
ships, and show the results of Dyson’s analysis, together with the results obtained on the 
trial trips. Another argument used against this method is that while the anticipated power 
and revolutions obtained by the calculation compare favorably with those developed on the 
trial trip, the same cannot be said regarding the power and revolutions per minute obtained at 
sea. This, however true it may be, is not due to the method but to the way it is used. In 
the latter case, an addition of 20 to 30 per cent should be made to the effective horse-power 
of the ship as found from the model test. 

Before attacking any of the problems it might be well to mention one thing. The basic 
slip (S) is dependent not only on the corrected block coefficient but also on the ratio of 
twice the length of after body divided by the draught. In a few cases coming to the writer’s 
attention, it was impossible to obtain the length of after body. In order to make a reason- 
able estimate of this length, about forty-five ships were plotted with block coefficients as 
abscissas and length of after body divided by length between perpendiculars as ordinates. 
These varied considerably, but a fair average would be as shown in the following table: 


L.A. B. L. A.B. 

B.C. L.B.P. B.C. L.B.P. 
0.60 0.50 0.725 0.407 
.625 494 750 376 
-65 -48 775 .339 
675 46 80 302 
.700 -436 825 265 


If the ship is fitted with a cruiser stern, the length of water line should be used in place 
of length between perpendiculars. 

If the above table is used for obtaining the length of after body, quite accurate results 
will be obtained as, in the majority of cases, it requires a material change in the basic slip 
to appreciably affect the revolutions. 
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The various problems may be divided into three groups: (1) Single-screw vessels; (2) 
vessels fitted with two or more screws, the wing screws being carried in struts; (3) vessels 
fitted with two or more screws, the wing screws being carried in bosses or spectacle frames. 


GRoupP l. 


Problem 1, Plate 20.—The ship used in this problem is the S. S. Gulfprince, the trials 
of which were described by Mr. H. A. Everett in his paper entitled “Power and Speed 
Trials of Ten Thousand Deadweight-Ton Tanker,” which was published in last year’s volume 
of the transactions of this society. It will be noticed that the actual power is less than the 
calculated at the higher speeds, while at the lower speeds the reverse is the case. As the 
after body is quite long, the value of K is probably less than that shown on the chart, while 
the increase in actual power of the lower speeds in relation to that calculated is undoubtedly 
due to the falling off of the mechanical efficiency of the engine at the lower powers. 

Problem 2, Plate 20.—As this model had never been tested in the tank, no effective horse- 
power curves were available. The revolutions estimated (by using the indicated horse-power 
developed on the trial) compare favorably with those obtained on the trial. Calculations 
were then made for the effective horse-power which also compare favorably with an esti- 
mated effective horse-power obtained by using Taylor’s method. The resistance per ton of 
displacement was taken from a ship of the following dimensions: L. B. P., 380; beam, 53; 
draught, 24; displacement, 10,900 tons; block coefficient, 0.79; M. S. coefficient, 0.988. 

Problem 3, Plate 21.—This ship was fitted with geared turbines. Unfortunately, no 
torsion meter was installed, but the shaft horse-power was estimated from curves supplied 
by the manufacturer of the turbine. The vessel was first run on a twelve-hour trial, during 
which the following were the average pressures and temperatures: 


Pressurevat throttles. 3 suey micysaciencls seer eer Torn 186 lbs. gauge. 
Pressurerat MoZZlesh asst a thay caguionns eee ence ee ae nner 182 lbs. gauge. 
Stipenlicat ts Beye caters ave hobo ese: scence cutie icc che eee as Not given. 
Wemperature at exhaustys sae accsn miss aches Gack c Qa eene ee Oe Oo IR 
Wacuumrcorrespondinento GO: Sekar srt els a ee ere 28.3. 
SHA PS Er Ome neve see eta gees oo Aste Maas latin blew taps aie eae 2,500. 


Progressive runs were then made over the Provincetown course with the following 
results : 


Speed in Knots R. P. M. 
6.355 50, 075 
8.055 64.05 
9.511 74.00 

11.447 89.37 


From this the speed on the twelve-hour run was estimated to be 11.38 knots. 

It will be noticed that while the R. P. M. on the trial practically agree with the analysis, 
there is quite some difference in the horse-power. This might be explained by the fact that, 
the propeller being a cast-iron wheel, the roughness of its surface added at least 2 to 3 per 
cent to the power, while the remainder may be due to a slight inaccuracy of the gauges and 
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thermometer or a difference between the superheat obtained on this trial and that for which 
the curves were drawn. 

Problem 4, Plate 21.—As there was no measured mile within reasonable distance, the 
run was made from Ambrose Light Ship to Fire Island Light Ship and return. The revolu- 
tions were held as near constant as was possible, and indicator cards were taken every fifteen 
minutes. While the results are not as accurate as if the run had been made over a measured 
mile, it is believed they are sufficiently accurate to warrant presenting them in this paper. 
There was a very slight swell and a breeze of not over 3 knots during the trial. 

Problem 5, Plate 22,—The data for this problem were taken from ‘“‘Notes on the Per- 
formance of S. S. Tyler,” by Mr. E. H. Rigg, published in Vol. XX of the transactions of this 
society. The data given as actual I. H. P. and R, are those observed on the trial runs. If 
those of the faired curves had been given the actual I. H. P. for 12.233 knots would have 
been 1,480 and the actual R, would have been 90.8, and for 9,876 knots the actual I. H. Pu 
and Ra would have been 790 and 73.2. 

Problem 6, Plate 22.—The power and revolutions as given by an analysis did not agree 
with those obtained on the trial. As the difference was so great, an investigation was made 
as to the causes. It was found that the wheel was working in cavitation and the effective - 
horse-powers were greater than those shown on the curves. An analysis was made for revo- 
lutions (using the I. H. P. from the trials), which check with those obtained on the runs. 
The effective horse-powers were then calculated and compared with those of Model 1013, 
the block and midship section coefficient and dimensions of which are the same as this ship. 
The length of after body was the same, while the middle body of Model 1013 was slightly 
less and the fore body slightly longer. The forward sections of the ship were more of the 
U shape, and the after sections had more of a club foot than the model. According to experi- 
ments conducted by Professors H. C. Sadlerand E. M. Bragg, the results of which were 
published in last year’s transactions, it would appear that Model 1013 would require slightly 
less power for these low speeds. This would only partly account for the difference; the 
remainder would probably be caused by the condition of the ship’s bottom. The vessel was 
drydocked and then loaded, after which the trial was run. The time between drydocking 
and the trial was about three weeks. 

Problem 7, Plate 23.—The results of the trials at two speeds of three ships of the same 
design, together with the analysis, are given in this problem. No effective horse-power curves 
were available. The revolutions were calculated using the indicated horse-power. The ef- 
fective horse-power was then calculated and compared with that estimated. 


GROUP 2. 


We will now pass to the second group; namely, ships fitted with more than one screw, 
the shafts of the wing propellers being carried in struts. The first two, Problems 8 and 9, 
are the navy colliers Jupiter and Cyclops. While these are not merchant ships, their forms 
are very similar to moderate-speed freighters or to slow-speed passenger and cargo ships and 
are included in this paper for lack of other available data. 

Problem 8, Plate 23.—As the writer was not in possession of the length of after body 
of this ship, an estimate was made using that of the Cyclops (Problem 9, Plate 24). 

Problem 10, Plate 24—This ship had been in the water for some time before the trial, 
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which accounts for the difference in horse-power between the estimate and that obtained 
on the trial. Unfortunately indicator cards were not taken on the mile run, but were taken 
after the same. The average power was 6,155 and average revolutions 102.75. Assuming 
3 
the power to vary as the cube of the revolutions we have 6,155 x ( 22475 | = 6,540, 
102.7 
which is used as the indicated horse-power on the mile course. If this figure (6,540) was 
used in the calculations for slip in place of the estimated power, Ra would have been 102.8 
in place of 101.8. 


GRouP 3. 


When the wing shafts are carried in bosses, the basic slip seems to be affected if the 
bosses are horizontal or nearly so, as will be shown in Problem 12. 

Problem 11, Plates 25 and 26.—Unfortunately, no trials were run on these ships at the 
designed deep draught of 30 feet. The model was tested at three draughts with model 
propellers, the results of which are used in Plates 25 and 26. While the powers check 
very closely in all three cases, the estimated revolutions at 36-foot draught do not 
agree with those obtained from the model test. As this draught (36 feet) is four times the 
height of the center of propeller above the base line, this might be considered as a deep- 
draught vessel with propellers carried as deeply as possible, which condition is not covered 
in Admiral Dyson’s latest work. A correction should be made for obtaining the basic slip. 
The writer is not prepared to say just how this should be made, but two ways are possible; 
first, taking the slip block coefficent and basic slip at a lighter draught, or second, by using 
a line on the block coefficient chart passing through the lower left-hand corner of the chart 
and cutting the right-hand side somewhere above line X. The slip block coefficient would 
then be less and the basic slip greater than what it would be by using line X. 

A trial was run on a ship similar to this but fitted with different propellers, the re- 
sults of which are shown on Plate 26. It will be noticed that, while the revolutions agree, 
there is some difference in the power. This was caused by the run being made on the 
Delaware Breakwater Course. The lack of deep. water affects the power but does not seem 
to vary the revolutions for given speeds. This was shown hy tests conducted by the U. S. 
Navy on the battleship Michigan, which was run over the Rockland, Provincetown and 
Delaware Breakwater courses. While the revolutions for various speeds were practically the 
same on all the courses, the power varied considerably. As the draught and range of speed 
of the two ships are practically the same, it would be safe to consider that, had this ship been 
tested in deep water, the power developed would have been very close to that estimated, 
while the revolutions would be the same as those obtained on this trial. 

The propeller shafts of both model and ship were carried in bosses set at about 32° 
with the horizontal plane, the intersection of which with the hull was probably parallel or 
nearly parallel with the stream lines. 

Problem 12, Plate 27—The angle between the bosses and the horizontal plane on this 
ship was about 10 to 15° which, as will be seen in the calculation, seems to affect the basic 
slip. The revolutions were first calculated using the value for slip block coefficient as given 
on line X, then using line Y. In the former case the calculated revolutions were greater 
and in the latter they were less than those obtained on the trial. By using a value between 
these two, the calculated Ry, worked out almost the same as the actual Ry. On account 
of lack of data, the value of K cannot be determined, but an estimate was made of the ef- 
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fective horse-power by the Taylor method and by calculation from the propeller data. There 
was quite some difference between these, which would be accounted for if the draught dur- 
ing the trial (which is not known) was less than 29 feet. 

Problem 13, Plate 27.—For the same reason as mentioned in Problem 4, this ship was 
run from Ambrose Light Ship to Fire Island Light Ship and return. Unfortunately, the 
only effective horse-power curve available was for a draught of 28 feet 2 inches. Assuming 
the effective horse-power to vary as a means of the ratios of the displacements and the dis- 
placements to the two-third power, we have: 


Displacement aty2OehtiZpimyane telomere rare erate ring in ors 16,900 
DisplacementyateZ 4 ehtan Ot) seein tae irae rien 14,250 
(C14 2501 NG O00) 27 renin dst ra nein oa Ninn Ge CPM a Mee tien pate set fa 0.894 
AAS OK ENG QOOMS ahets ihead Auten sate cea aaete ce ymin a ateda ease areal wae 844 
INU Aiea les ances, Misi reae aay BRA en MRE SUR aD Eh Ce IER MARTE 869 


E. h. p. (28 ft. 2 in. draught) at 11.64 knots = 1,860. 
E.h. p. (24 ft. draught) at 11.64 knots = 1,860 & 0.869 = 1,615. 


The above powers included the resistance of the rudder and bilge keels but not the propeller 
bosses which is estimated at 80, making a total effective horse-power of 1,695. This vessel 
was fitted with Diesel engines, the mechanical efficiency of which was about 75 per cent. 

The angle of the bosses with the horizontal plane was about 20 degrees. 

Problem 14, Plate 28.—This ship is the Great Northern, the trial-trip data of which 
were published in the Journal of the American Society of Naval Engineers. The values of 
effective horse-power, which were obtained by multiplying the shaft horse-power by the pro- 
pulsive coefficients as shown on the trial curves, are probably that for the bare hull, as the 
propulsive coefficients are quite low and as the propellers are apparently out of cavitation. 
The revolutions were calculated using the shaft horse-power from the trial data, and com- 
pared with the actual revolutions. Calculations were then made for the effective horse- 
power. The difference between the calculated effective horse-power and those obtained by 
multiplying the shaft horse-power by the propulsive coefficients could be taken as the power 
required for the appendages. 


CONCLUSION. 


In the foregoing are represented almost every type of seagoing merchant ships. Prob- 
lems 1 to 7 are single-screw ships and, with the exception of Problem 5, have full lines, the 
block coefficients being over 0.77. Problem 13 is a full-bodied cargo ship with twin screws. 
Problems 8, 9 and 10 are of the slow cargo and passenger type or moderate-speed freighter, 
fitted with twin screws. Problem 11 is a moderate-speed cargo and passenger ship, while 
Problems 12 and 14 represent high-speed passenger vessels. The vessel in Problem 5 was 
built for the coast trade between New York and Norfolk. When loaded to her deep draught 
(about 22 feet) her underwater body was similar to a moderate-speed cargo and passenger 
vessel with single screw. At the draught at which the trial was run (16 feet 11 inches), the 
underwater body was more like a sound or river steamer with a full midship section. 

The writer regrets that he had to include in this paper examples where either very accu- 
rate or full information was not obtainable, but was obliged to do so because of the lack of 
more complete data. 
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DISCUSSION. 


Tue Presip—Ent:—Gentlemen, Paper No. 3, entitled “The Application of Dyson’s 
Method to Propellers of Ocean-Going Merchant Vessels,’ by Edwin A. Stevens, Jr., Mem- 
ber, is now open for discussion. 


Mr. Witiiam W. Situ, Member:—On page 85, the author states that 20 to 30 per 
cent should be added to the ideal effective horse-power to obtain the effective horse-power 
at sea. I think this is a very good average allowance, but sea conditions vary widely, and 
the power might be considerably more or less. With such widely varying conditions, no 
method of estimating can predict the performance very closely for all conditions. 

Referring to the last paragraph on page 89, it seems to me that a valuable feature of the 
Dyson method is that it can be used with data of this character, which, I regret to say, we 
have to use very often, especially for merchant vessels. 

The author appears to be justified in his conclusion that the Dyson method is quite ac- 
curate for merchant type vessels. The trial results check very well indeed with the estimated 
performance. I would suppose from the nature of these trials that there would be appreciable 
errors of measurements, etc., which no doubt accounts for some of the differences. 

These analyses are further proof of the reliability and accuracy of the Dyson method. 
As far as I know, it is the only completely organized practical method for designing and 
analysing propellers. Also, it is the only method where the estimated performance checks 
closely with the trial results. Further it is the only method where size, speed and cavitation 
are fully provided for. 

Propeller estimates to be reliable must be based on standard data from actual trials. 
Model tests alone can never be conclusive without the proof of trial analyses of this kind. 
Model data would increase greatly in value if verified in this manner. 

Trial analyses of this kind are of great practical value in estimating the performance 
of propellers, and it is hoped that the Society will encourage members to present papers of this 
nature. 

Mr. Stevens deserves the thanks of the Society for preparing this very interesting and 
valuable paper. 


REAR ADMIRAL CHARLES W. Dyson, Member of Council (Communicated) :—Refer- 
ring to the first paragraph where it is stated that the method has been criticised because that, 
while the anticipated power and revolutions obtained by the calculation compare favorably 
with those developed on the trial trip, the same cannot be said regarding the power and 
revolutions obtained at sea, the author’s explanation of this is perfectly satisfactory. It is 
very queer that people cannot understand that, where a propeller is designed for a certain con- 
dition, the revolutions and power estimated for this condition cannot be expected to be realized 
when the ship is loaded down several feet deeper in the water than on the trial and designed 
conditions. : 

Referring to the effect of spectacle frames, my experience has been that, where the fin 
of the spectacle frame is horizontal, or nearly so, the basic slip of the hull is very much de- 
creased from that which would exist were struts used instead of the spectacle. Also the K 
factor is reduced so that the new K factor equals the normal K factor of the hull to 1/7 
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power. As the angle of the fin is increased until it finally reaches the vertical, in this latter 
position the revolutions are those which would be obtained in cavitation while the K factor 
becomes squared. Where the fin is so located as to have no directive force on the water 
flowing to the screw or to interfere with the water closing in around the hull, its effect on 
basic slip and K is nil. 

In the problem of type 2 ship, loaded down very deeply, her revolutions are consider- 
ably below those actually obtained. In type 2 ships I have found it better to make no cor- 
rection as the ship is loaded down, but to use for H the height from the base line to the 
upper limit of the stream-line body. Any increase in block above this has no effect on the 
revolutions, but it does effect the value of K. 


Mr. STEVENS:—In answer to Admiral Dyson’s remarks the following should be men- 
tioned: The 20 to 30 per cent that should be added to the effective horse-power, as found 
in the model test, is to allow for the increased resistance of a ship at sea over that on the 
trial trip. This increase is not intended to allow for any difference in the draught, but that 
due to the foulness of the ship’s bottom and to adverse weather conditions. 

I might state here, on analysing the data on various voyages of vessels, that the in- 
creased power at sea seems to run anywhere from 15 to 40 per cent over that on the trial trip, 
depending on the weather and the condition of the ship’s bottom. A fair average would be 
about 25 to 30 per cent. The U.S. Navy has found that after a ship has been in the water a 
month, the increase due to the roughness of the ship’s bottom is about 10 per cent. 

Referring to ships fitted with spectacle frames, Admiral Dyson’s experience seems to 
confirm mine, when the fins follow the stream line and when they are horizontal or 
nearly so, in as far as they effect the slip. 

Referring to Problem 12, if the estimated effective horse-power (as calculated by Tay- 
lor’s method of hull resistance) is correct, the K value for this ship would be about the one- 
half power of that shown on the chart. From Admiral Dyson’s experience regarding the 
effect that the bosses have on the power augment factor K, it would seem advisable to place 
the fins horizontal or nearly so, if by so doing the resistance of the ship is not increased 
enough to counterbalance the reduction of the power augment factor. It appears that this 
question would be well worth studying, as the necessary power might be considerably re- 
duced by the proper placing of the fins, or by using spectacle frames in place of the struts. 

All that I can say about Mr. Smith’s remarks is, that his ideas and mine are too much 
alike to permit of any discussion. 


THE PRESIDENT :—We thank you, Mr. Stevens, for reading the paper. I am sure that 
all the members have been highly interested in its statements. It takes us back to old times 
to have Mr. Stevens present a paper to us, gentlemen; his father used to read valuable papers 
before this Society, and it is a fine thing now that the son has taken up the work in the foot- 
steps of his father, and that his father’s mantle has fallen on his shoulders. 

The next two papers on the program, Nos. 5 and 6, are along similar lines, and if they 
are presented and considered together, we shall have the best results in the discussion. We 
will therefore call for Paper No. 5, entitled “A Study of the Wake of Certain Models by 
means of a Current Meter,’ by Professor Edward M. Bragg, Member. 
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A STUDY OF THE WAKE OF CERTAIN MODELS BY MEANS OF A CURRENT 
METER. 


By Proressor E. M. Bracc, MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


Our knowledge of the wake of models has been obtained by means of Pitot tubes and 
from experiments upon self-propelled models. 

The objection to the Pitot tube is that it gives the wake value for a filament of water 
while the propeller works in a column of water whose average wake value is wanted, and 
the integrated value of the filament wakes is uncertain. 

The self-propelled model results give values of wakes for conditions similar to those in 
which the full-sized propeller is to work, but any extensive search of the wake involves 
a great amount of labor and expense. Further, the wake value depends upon the assump- 
tion that, given the relation between thrust, slip, and speed of advance for a propeller tested 
in the “open” condition, the same thrust and speed of advance when working behind a model 
is accompanied by the same slip. This may be very nearly true in the case of twin screws 
behind fine models, but I doubt very much if it is true for single screws behind models with 
full sterns. 

In the “open” test the water is flowing parallel to the center line of the screw shaft and 
the velocity is uniform over the area swept by the screw. In the “behind’’ test the water is 
closing in and rising up around the stern of the model, the flow is anything but uniform 
in the area swept by the propeller, and the conditions are such that the propeller efficiency may 
be greater or less than that obtained in the “open” test, as results given later will show. 

The results given in this paper were obtained by means of a current meter fitted with 
wheels of varying diameter. A photograph of the meter and wheels is shown on Plate 29. 
The experiments extended over a considerable length of time, and it could not be foreseen 
in the beginning just what conditions might be met with later on. A position for the meter 
wheel was chosen which could be obtained in any model which might be available for 
testing purposes. This position will be referred to as the “test” position and was such that 
the hub of the meter wheel was 0.375-inch back of the rudder post. 

When the meter wheel was off to one side of the center line of the model there was 
probably a slight slewing of the wake in that direction, due to the obstruction offered by the 
meter wheel, but I do not believe it was sufficient to affect the results materially. 

Since the meter wheels were not exactly in the position that the propellers would occupy, 
it should be kept in mind that the wake values here given are for comparative purposes 
only, and certain corrections would have to be made for fore and aft position and probably 
for scale before they could be used for design purposes. 

The models were tested at speeds ranging from 140 feet per minute to 200 feet per 
minute in the case of Models 1130, 1131, 3,4, and 5; from 150 to 250 feet per minute in 
the case of the 10-foot plane and Models 1 and 2; and from 130 to 175 feet per minute in 
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the case of Model 6. In the fine models the wake showed a slight tendency at times to de- 
crease as the speed increased. In the full models the wake was constant up to 200 feet 
per minute, but at higher speeds there was often a marked increase in the wake, due probably 
to the position of the stern wave. 

Previous papers dealing with the subject of wake have pointed out that the value of the 
wake will vary with the diameter of the wheel used, with the fore and aft position, and with 
the transverse position of the wheel. In this paper attention is called particularly to the effect 
upon the wake of variation in the immersion of the wheel, whether by changing draught 
with fixed position of wheel relative to keel or by changing the position of the wheel relative 
to the keel with the draught fixed. Attention is also called to the effect of variation in the 
form of the model. 

Results are given for a 10-foot varnished wooden plane, for a series of four wax 
models with constant length of entrance and varying length of run (see Model 1130), for 
a series of five wax models with constant length of run and varying length of entrance (see 
Model 1131), and for six wax models with no family relation (see Models 1, 2, 3, 4, 5, 6). 
The characteristics of the various models dealt with are given in Table I. 

In the 1130 series the meter wheels were 2.75 inches, 3.75 inches, and 5 inches in diam- 
eter. Tests were made at two draughts with the wheels on the center line only. 

In the 1131 series the wake was measured with wheels 3.75 inches, 4.5 inches, and 5.375 
inches diameter, at one draught only, but with the wheels on the center line and also 2.75 
inches off the center line. Certain of the models were tested with the wheel centers 1.75 
inches up from the keel, and certain others with the wheels 2.75 inches up. 

The models of the 1131 series were somewhat finer than those of the 1130 series, but 
it would appear from Figs. 2 and 4, Plate 30, that variations in the length of entrance do not 
produce as much change in the wake values as variations in the length of run. 

The lines of the 1130 and 1131 series were upon the whole quite good, especially the 
1131 series. The 1130 models had V-shaped stern sections and medium how sections. The 
1131 series was based upon the 1130 series (see Proceedings of Naval Architects and Ma- 
rine Engineers of 1921) and had the combination of bow and stern section shape which 
seemed to give the best results, namely, V-shaped bow sections and somewhat U-shaped 
stern sections. A glance at Figs. 1 and 3, Plate 30, will show the difference in section 
shape. The full lines in the body plans are stern sections and the broken lines are bow sec- 
tions. The numerals on each section indicate the number of inches from the section to the 
nearest perpendicular. 

Fig. 1 gives the location of sections for Model 1130c; the stern sections were closer to 
the aft perpendicular in Models a and 6, and more widely spaced in Model d. 

Fig. 3 gives the location of sections for Model 11316, while the bow sections of Model 
a were closer to the forward perpendicular, and in Models c, d, and e were more widely 
spaced. 

The difference in the shape of the stern sections, and the smaller beam- -draught ratio in 
the case of 1130 models probably accounts for the wake values being lower for this series than 
for the 1131 series. The sharper sections aft in Model 1130 kept the wake water with the 
greatest forward velocity farther away fromthe meter wheels than in the case of Models 
1131, even though the meter wheels were the same distance from the keel. 

Models 1, 2, 3, 4, 5, and 6 were of varying degrees of excellence as regards shape of 
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TABLE I. 
Area 
Length[Breadth Draught] ¥7¢* | piap. | mide faa ea 7 water Gales 
surf. ship Middle 9 || GASe Nt ae, ne Ga coef. of 
ft. ins. | ins. | sq. ft.| Ibs. aan rea body ay Cp Gr Co Cw ee 
q. It. q 

NEO oodoae 9.66 | 15.27) 7.57 | 21.28] 396.6] 113.8) 27.1 | 48.6 | 24.3 | .822 | .836 | .985 | .901 | .912 855 
Cerone 6.75 | 19.91] 349.5) 101.2) .... .812 | .827 | .983 | .892 | .911 .833 
Dsisan une 7.57 | 21.05) 384.6] ..... 27.1 | 40.5 | 82.4 | .798 | .811 .891 | .894 ofS) 
Qenataore 6.75 | 19.64) 337.7 .784 | .798 .881 | .891 ACs) 
(Goinreucl bearer 7.57 | 20.83) 372.7 27.1 | 32.4 | 40.5 | .772 | .785 .882 | .876 743 
GARE ES Re 6.75 | 19.39) 326.5 .758 | .771 .869 | .871 724 
Co nanneds 7.57 | 20.58] 360.6) ..... 27.1 | 24.3 | 48.6 | .748 | .76 .872 | .888 .686 
EN ge 6.75 | 19.09) 314.5) ..... .731 | .744 -858 | .851 .668 
WUB375 oo ann 6 9.66 | 16.5 | 6.75 | 20.6 | 358.5} 109.5) 23.8 | 85.7 | 40.5 | .769 | .782 | .983 | .856 | .90 724 
Bec 6.75 | 20.3 | 353.5 27.1 | 32.4 | 40.5 | .758 | .771 .848 | .893 724 
Cu aeoakinn 6.75 | 20.1 | 343.2) ..... 33.9 | 25.6 | 40.5 | .736 | .748 .832 | .883 724 
te Nera 6.75 | 19.65] 332.5) ..... 40.7 | 18.8 | 40.5 | .713 | .725 .816 | .873 724 
Boaooecoo 6.75 | 19.35) 321.0) . 48.5 | 11.0 | 40.5 | .688 | .700 .7197 | .862 724 

Model 1...... 10.0 | 16.0 | 6.26 | 15.65) 222.5) 84.4) 50.0 0 | 50.0 | .515 | .610 | .844 | .72 .716 -60 
6.96 | 16.95} 257.0) 95.8) 50.0 0 | 50.0 | .535 | .622 | .86 735 | .728 -618 
7.66 | 18.22) 295.6] 106. 7| 50.0 0 | 50.0 | .555 | .687 | .871 | .755 | .735 .633 
Model 2...... 10.0 | 17.83) 6.4 | 19.92) 345.0) 111.7] 40.0 | 13.0 | 47.0 | .70 .715 | .979 | .831 | .842 683 
7.2 | 21.83) 894.0) 126.0) 40.0 | 18.0 | 47.0 | .71 .724 | .981 | .848 | .837 701 
8.0 | 22.7 | 445.0) 140.3] 40.0 | 18.0 | 47.0 | .72 .732 | .984 | .863 | .834 .718 
Model 3...... 10.4 | 16.9 | 6.0 | 21.25) 361.0) 99.6) 27.4 | 35.0 | 37.6} .79 .803 | .98 87 .909 775 
6.81 | 22.45) 417.0} 113.3} 27.4 | 35.0 | 37.6 | .80 -815 | .984 | .883 | .907 . 786 
7.56 | 23.45} 469.5) 126.0] 27.4 | 35.0 | 37.6 | .81 .822 | .987 | .894 | .906 . 795 
Model 4...... 10.5 | 15.9 | 6.58 | 21.3 | 379.0} 102.6] 32.5 | 33.3 | 34.2 | .798 | .813 | .981 | .871 | .916 .808 
Model 5...... 10.0 | 16.3 | 7.07 | 21.64] 399.0} 113.7) 30.0 | 40.0 | 30.0 | .802 | .814 | .984 | .872 | .919 807 
Model 6...... 10.1 | 15.72) 7.0 | 21.05] 399.0} 108.6} 23.0 | 50.0 | 27.0 | .8382 | .843 | .987 | .86 -968 .818 
Varnished plane] 10.0} 0.75) 7.0 | 12.5) ..... 5725) lnerceosell Lacerta! her eOw | haces | laorerren| era oul leroenell | eee een ccots 


sections and portion of length devoted to run and entrance. An idea of the difference in the 
shape of the models can be obtained from Figs. 5, 10, 14, 18, 22, and 24, Plates 31, 32, 33, 
34 and 35. 

Table II gives the ratio of total resistance of model to frictional resistance at speed- 
length ratios of .5 and .6. The information given in Tables I and II, together with the body 
plans, shows that Models 1, 2 and 3 were of good form both as regards section shape and 


96 A STUDY OF THE WAKE OF CERTAIN MODELS 


TABLE II. 
Total resist. = Frict. resist. | 
Length | Draught 
Naked With bossing 
V V V V 
Ft. Ins. = 5 | = =_8 | = |= =, 
Nr NL NL NL § 
Model aera 10.0 6.96 1.21 ae WA eee ciine alles SO 
Pere ere tcc 10.0 pr) L321 IBADAN PO le nerntey ee 
Ossie heer 10.4 6.81 1.25 1.29 1.25 1.32 
PO Fas ey 10.5 6.58 1.31 1.41 1.31 1.41 
Osa ete 10.0 7.07 1.35 1.40 1.32 1.38 
Gn: 10.1 7.0 1.75 1.83 1.61 1.69 


longitudinal distribution of displacement. Model 6 (see Fig. 24) was more or less of a 
monstrosity; the shape of sections was bad and the length of run was so short that the driv- 
ing qualities of the model were materially improved by the addition of bossing. This was true 
to a less degree of Model 5, while Model 4 was on the ragged edge. 

The results of wake tests upon Model 1 are shown in Figs. 6, 7, 8, and 9, Plate 31. 
The wake was searched with a 2.75-inch wheel at three different heights and at three trans- 
verse positions, and the results are shown in Fig. 6. This figure shows the line which the 
center of the meter wheel must follow for constant wake value. The horizontal and vertical 
scales are not the same, so that the lines appear flatter than they should. The lines rise 
at an angle of about 45 degrees. The wake of Model 1130c was searched in the same way 
and the results for this fuller model were of the same general character, the lines of constant 
wake values rising a little more sharply. 

Figs. 11, 12, and 13, Plate 32, give the reults of tests upon Model 2. Models 1 and 2 
were not tested with bossing. 

Model 3 was tested with three sizes of meter wheels at three draughts and three heights 
of meter wheel above keel for the single-screw condition, but at only two heights above keel 
for the bossed condition. It will be noticed in Figs. 15, 16, and 17, Plate 33, that for 
the same immersion of center of meter wheel the wake will vary, depending upon whether the 
draught is constant with position of meter wheel varied vertically relative to keel, or whether 
the draught is varied with the meter wheel at a fixed height above the keel. The wake is 
much more constant in the latter case. The full lines are for the single-screw condition, and 
the broken lines are for the twin-screw condition with bossing. When the meter wheel is 
on the center line the general effect of bossing is to decrease the wake, the decrease being 
considerable in the case of the small wheel, but it does not-amount to much in the case of the 
large wheel. 

When the wheel is out from the center line the wake in the bossed condition is greater 
than when there is no bossing, and the difference is not affected much by the change of 
diameter. 

In general the effect of bossing seems to be to even up the wake, making it less at the 
center line than in the single-screw condition and greater in the way of the bossing. 
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Figs, 19, 20, and 21, Plate 34, give the results of tests upon Model 5, which was 
tested at only one draught. The results are in general accord with those of Model 3, which 
had much better lines. In testing this model the meter was placed below the line of the keel 
and showed a wake of 5 per cent when down a distance equal to about one-third the draught. 

The left-hand portions of Figs. 19, 20, and 21 give the increase in wake due to variation 
in fore and aft position of the meter wheel. Moving the meter wheel forward from the test 
position to about the position which the propeller would occupy on a single-screw vessel 
increased the wake by about one-fourth. In the twin-screw position the increase due to 
moving forward from the test position amounted to about one-fifth. 

Models 4 and 6 were not tested as extensively as the others. Fig. 23, Plate 35, shows 
the variations of wake for Model 4 as the meter wheel is varied in diameter. It will be 
noticed that the variation is quite marked in the single-screw condition, but that the varia- 
tion is much less in the twin-screw condition. In the single-screw condition the small wheel 
is in a region of maximum wake, but an increase in diameter brings the tip of the wheels out 
into regions of less disturbed water. This causes the average wake value to decrease quite 
rapidly with increase in diameter. In the twin-screw condition increase in diameter causes the 
tips of the blades to reach out into a region of high disturbance on one side and into a region 
of low disturbance on the other, and the result is a fairly uniform value of the wake for 
varying diameter. The results for Models 3 and 5 when plotted upon diameter show this 
same general variation. 

Fig. 25, Plate 35, gives the results of tests upon Model 6. In this case the bossing did 
not seem to decrease the wake on the center line, even though it did cause the model to drive 
easier. In this test the meter was carried down to a depth of 7 inches below the line of the 
keel, and a wake of 2.5 per cent was registered with a 3.75-inch wheel. 

Fig. 27, Plate 36, shows the results of tests with a 3.75-inch meter wheel upon Models 
1, 2, 3, 5, and 6, and also upon a 10-foot varnished plane. The conditions for all the models 
were not exactly the same but were very close, as shown by Table ITI. 


Tas_eE III. 
Length Be ais = Cp Cyr \1— aa as 
WL | Length 
Ft. Ins. Ins. 
Model 1......... 10.0 16.0 6.96 2. 535 735 272 50 
Qi vcastsee 10.0 17.83 7.2 2.48 71 .85 . 165 47 
Senso ae 10.4 16.9 6.81 2.48 80 88 .09 .376 
Departent neta: 10.0 16.3 7.07 2.3 .80 87 .08 30 
Ghios aobedn 10.1 15.72 7.0 2.25 .83 .86 , 034 20 
Varnished plane. . 10.0 0.75 7.0 0.1 
wee oe LE a 


Fig. 27 would seem to indicate that certain variations in wake values can be linked 
up with the vertical prismatic coefficient (see appendix). This quantity will give an indica- 
-tion of the fineness of the lower water lines which control the direction of flow of a consid- 


Ce 


WL 


will be a function of the virtual rise 


erable part of the wake water, and the quantity 1 — 
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of floor and will be connected more or less intimately with the height of center of gravity of 
wetted surface. 

The lower the center of gravity of the wetted surface the stronger will be the wake near 
the keel. A large part of the wetted surface is below the upper turn of the bilge. In full 
vessels this portion of the wetted surface may constitute from 0.5 to 0.65 of the total. In 
the dead flat alone the surface will be from 0.25 to 0.33 of the total. 

The curve for Model 6 in Fig. 27 shows that as the stern gets more box-like there will 
be a region of high wake near the keel. As the virtual rise of floor increases this point of 
maximum wake is higher. In Model 6 a maximum occurs at about 0.2 of the draught, in 
Model 5 at about 0.48 of the draught, in Model 3 at about 0.55 of the draught. 

While this variation of wake along a vertical plane through the center line of the model 
is most marked when the small meter wheel is used, it also exists when the larger wheels 
are used. The curves of wake values for Models 1, 2, 3, and 5 are sufficiently complete to 
enable the wake to be obtained for identical conditions in the above models. 


Let B = breadth of model. 
H = draught of model. 
E = elevation of center of meter wheel above keel. 
D = diameter of wheel. 

Let the identical conditions be: 


= 2.31. = 0.76. = 0:39. 


These are close approximations to the conditions that will exist in ordinary cargo vessels 
when loaded. 
Table IV shows the results obtained from cross curves. 


TABLE IV. 
B DE PO ea 
H = 2.31 WT 8:48 H 7 9:39- 
= : 5 
Diam Elev. of | 
of meter | : 
Draught area above Wake | Run | G, Prism. 
H keel ESSE | Cs coef. of 
D E engt after body 
Ins Ins. Ins %o | 
Model 1....... 6.94 5.28 2.7 18.7 50 728 616 
2 7.74 5.88 3.02 21.5 47 835 712 
3 7.34 5.58 2.85 31.7 376 904 792 
5 jae ec 5.375 2.75 | 88.0 30 -919 .807 
| gation on 6.81 5.18 PATS, |e 2G o77 Nee SPY 967 .818 
| | | 


Fig. 26 shows the wake values given in Table IV plotted upon the longitudinal pris- 
matic coefficients of the whole body, and of the after body, and also upon the vertical pris- 
Cs 
WL 
use for plotting the wake values for single-screw vessels of full form. 


matic coefficient of the whole body, * The latter seems to be a better quantity to 


BY MEANS OF A CURRENT METER. : 99 


If the meter wheels had been placed forward of the test position, I should expect the 
humps shown in the curves of Fig. 27 to occur at smaller values of E — H. 

The wake values for the above models were obtained by running the meter on the center 
line of the model and upon the left-hand side of the center line. The working platform is 
so located that this is the most convenient position. The wake values when off the center 
line would be different if measured by the same wheels upon the right-hand side of the 
models. 

In the case of Model 5 the meter was run in certain cases upon the right-hand side as 
well as upon the left-hand side, and the results are given below. 

Model 5, no bossing. 

Wheels out 2 ;% inches from center line. 

Draught of model equals 7.07 inches. 

Wheels up from the keel 234 inches. 


| Left side......... 18.3% 20.6% 22% | 
Right side....... 18.3% 21.7% 25% 


Wheel up from keel, 3% inches: 


334” diam. | 


eftasidesrerereeae 32.7% 
Right side.......... 29.3% 


The meter wheels were right-handed screws which were placed on the meter shaft face 
forward. The water caused them to turn right-handed, 7. ¢., the top of the wheels turned to 
the right. When located on the left of the model they corresponded to in-turning screws, and 
when on the right-hand side of the model they correspond to out-turning screws. 

When the meter wheel is on the left-hand side and one of the blades is extended ver- 
tically upward, its face slants forward and inward and is more nearly normal to the path 
of water following the water lines than when it is on the right-hand side and the blade sur- 
face slants forward and outward. In this latter position the surface is more nearly parallel 
to the adjacent surface of the ship. 

When the wheel is on the left-hand side of the model and one of the blades is extended 
horizontally inward, the face slants downward and forward and is somewhat parallel to the 
buttock lines of the adjacent hull. When the wheel is on the right-hand side, the face of an 
inward extending blade is slanting forward and upward or at right angles to the buttock 
lines of the adjacent hull. 

The tip of the 53¢-inch wheel reaches over nearly to the center line of the model, and 
the larger wake which is recorded when on the right-hand side must be caused by a flow 
approximately parallel to the buttock lines. As the wheel tips clear the center line more and 
more, as is the case in the smaller sizes, the predominating effect is that of a flow parallel to the 
water lines, and the wheel on the left-hand side shows a greater wake. 
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When self-propelled models show different wake values for inward and outward turning 
screws it is not because there is an actual difference in the wake, but rather because there is 
a virtual change in the pitch of the propellers due to the direction of flow in the wake. 

A study of the wake curve for Model 6 in Fig. 27 will show that wake values derived 
from the tests of center-line screws on self-propelled models of full form must be subject to 
considerable error. When tested in the “open’’ the water is fed to the screw with uniform 
velocity. The central portion of the screw does not contribute much to the thrust, due to the 
alteration in virtual pitch caused by the thick blade sections at the root. The slip angle 
is slight anyway, and there may even be a negative thrust over the inner part of the thick- 
bladed screws. 

If the water were fed to the central portion at a slower rate than to the outer portion, 
the thrust would be increased and the efficiency of the screw improved. This is exactly what 
happens to a screw whose center is located in the region of maximum wake. Fig. 27 gives 
the variation in wake in a vertical plane passing through the center line of the model. In 
a horizontal plane passing through the center of the screw the wake is a maximum at the 
center line and decreases rather rapidly as one leaves the center line. Thus we may have in 
a full model such conditions of flow in the wake that the propeller may develop a greater 
efficiency than when tested in the “open.” 

In the case of Model 6 the benefit to be derived from lowering the propeller from an 
elevation of 0.4 the draught, an ordinary position, to an elevation of 0.2 the draught can be 
easily seen. We know from experience that great improvement follows such lowering of the 
propeller, and these results show that it is not due alone to placing the propeller where it will 
not react so strongly on the hull, but is due in part to improved efficiency of propeller. 

As regards the extension of wake values obtained from models to full-sized ships, there 
is a division of opinion as to whether they ought to be increased or decreased. Eminent au- 
thorities claim that the wake is larger in models than in corresponding ships. This is hardly 
in accord with our treatment of surface friction in short and long planes. 

In the case of surface friction it is assumed that the coefficient of friction for a short 
plane will be greater than for a long plane, due to the fact that the long plane is in contact 
with the water for a longer time and has a chance to give a greater forward velocity to the 
adjacent water. This causes the average rubbing velocity of the long plane to be less than 
for a short plane, and a smaller coefficient is used for the long plane. 

The greater forward velocity of the adjacent water at the aft end of a long plane would 
mean a greater wake value for a long plane than for a short plane. 

This study of the wake of models, while not extensive enough to be absolutely conclu- 
sive, would seem to warrant the statement that any complete system for determining wake 
values must take account of the following conditions: 

1. The diameter of the screw relative to the draught of the ship. 

2. The draught of the ship relative to the breadth of the ship. 

. The fore and aft position of the screw. 

. The transverse position of the screw. : 
. The vertical position of the screw relative to the keel. 
. The vertical prismatic coefficient of the ship. 


Om f W 
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APPENDIX A. 


Let the displacement of aship be represented by a figure 
such as abc d. 

a b represents to scale the area of the loadwater line, ad 
equals the draught, and yr is the virtual rise of floor. 


Ay, (H-1r) + Aw ee = volume of displacement = J, 


from which, 


Jom = IL ° IB ° Cone. 


C 
0, ph Au Al eons ). 
hee ( Gr 


Vertical prismatic coefficient = Us sOes 


Ay.’ Cwr : 


THE PRESIDENT :—We are now to have the pleasure of a paper, No. 6, entitled “Some 
Experiments on Propeller Position and Propulsive Efficiency,” by Rear Admiral David W. 
Taylor, Honorary Vice-President. 


Rear-Admiral Taylor, in presenting his paper, said: “Mr. President and gentlemen, 
my main object in presenting this paper is to attract the attention of the profession to a field 
which is large and unexplored, and the importance of exploring it. If I had known of the very 
comprehensive work that Professor Bragg had done, I do not think I would have undertaken 
to publish this paper.” 

Rear Admiral Taylor then presented the paper. 
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SOME EXPERIMENTS ON PROPELLER POSITION AND PROPULSIVE 
EFFICIENCY. 


By Rear Apmira D. W. Taytor (C. C.), U. S. N., Honorary VicE-PRESIDENT. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


After publication of results of years of Model Basin experimentation, the naval archi- 
tect and marine engineer can now determine in advance with reasonable accuracy, for nor- 
mal forms, the effective horse-power of a ship, and the dimensions and proportions of a pro- 
peller which would propel the ship with high efficiency if it were Froude’s phantom ship, 
which has the resistance of the actual ship but is assumed not to disturb the water. 

But we have to deal with actual ships, and the reactions between ship and propeller are 
very complicated phenomena. The wake of the ship of course affects the action of the pro- 
peller, and the suction of the propeller adds to the resistance of the ship. The thrust deduc- 
tion is always positive, 7. e., the thrust is greater than the resistance of the ship without 
the propeller. Nearly always, however, the wake is also positive, which tends to increase the 
efficiency of propulsion. We generally and conveniently characterize the net results of the op- 
posing factors as hull efficiency. If this is unity, the power required to propel the actual 
ship is the same as if it were Froude’s phantom ship, while a hull efficiency greater than unity 
means that we can get along with less power and vice versa. 

A brief enumeration of the factors affecting hull efficiency indicates the difficulties of 
dealing with it accurately. Considering the hull, it is affected by dimension and shape, but 
more particularly by the fullness and shape of the after body. A “V” stern, for instance, 
will show a somewhat different wake from a “U” stern, and the thrust deductions upon it 
will not be quite the same. 

Considering the propeller alone, the hull efficiency must be somewhat dependent upon 
its dimensions and proportions, blade area, blade thickness, shape of blade, etc. 

Considering the combination of ship and propellers, the hull efficiency must be affected 
by the number and locations of the propellers. For a single-screw ship, the propeller position 
may be varied vertically and longitudinally. For vessels of two or more screws, locations 
may be varied transversely for side screws. 

For high-speed ships the hull efficiency must be affected by speed. 

Probably of the many factors involved, those of location are most in need of systematic 
investigation because in many practical cases there is some choice of location and we would 
like to know whether we can gain anything by making a proper choice, and also whether we 
could gain by so shaping our designs as to permit a favorable location without counterbal- 
ancing loss in other respects. 

The experiments which are the subject of this paper, recently made at the U. S. Model 
Basin, deal with the question of location for a single-screw low-speed vessel. They were 
initiated while I was chief constructor, and my successor, Chief Constructor Beuret, has 
kindly permitted their publication. The lines of the model used are shown in Fig. 1, Plate 
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37, and it will be observed that it is of rather a full type. It is hoped that at some future time 
if an opportunity permits, the stern lines may be further fined and the experiments repeated. 

Fig. 2, Plate 38, shows the three model propellers used. With the possible exception of 
571, they were smaller than would be used for the actual ship in practice. This permits a 
maximum vertical change of position and insures that the propellers work at a high real 
slip and cover a wide variation of slip. Fig. 3, Plate 39, supplemented by Table I, shows the 
test positions for the propellers, three positions at the upper level, three at the lower level, 
and three propellers used in each position. It was then necessary to make eighteen sets of 
runs at each speed of model. Figs. 4, 5, and 6, Plates 40, 41, and 42, show the usual character- 
istic curves of the three propellers as tested apart from the model. In making the tests with 
the propellers attached, the model was self-propelled at the desired speed, the torque and 
thrust being determined. From this there were deduced the two quantities w and ¢. The 
average speed of the wake over the propeller area is the speed of the ship multiplied by w, the 
wake fraction. The thrust deduction coefficient ¢ is a quantity such that the actual thrust 
multiplied by the factor (1 —t) is the resistance of the vessel without the propeller. The hull 
efficiency, as usual, is expressed by 1 — t/1 — w. 

Tests were made at a number of speeds extending from 2 knots speed of the model to 
2.8 knots speed of the model, but the variations in the results with speed were not sufficiently 
marked with this model to be significant. 

Fig. 7, Plate 43, shows the reduced results in the small tables, each located with its center 
in the same position relative to the ship (indicated by the stern outline) as the propeller 
centers. As is to be expected from a single set of experiments on such a small scale, there 
are some inconsistencies in the results. It would require other experiments enabling cross- 
fairing to eliminate them. Broadly speaking, however, Fig. 7, which is confirmed by the 
results at other speeds, shows that the dimensions and proportions of the screw had a minor 
effect upon the hull efficiency. The very wide variation of slip resulting from the variation 
in screw dimensions had comparatively little effect. At each level, as the screw was placed 
further and further aft, the wake fraction and thrust deduction coefficient fell off steadily. 
These changes rather neutralize one another, so that in this case it does not appear there was 
any material gain by variation in the fore and aft position of the propeller. When, however, 
we consider the vertical variation, it is another story. For the upper locations the hull effi- 
ciency is consistently higher than for the lower, the gains being somewhere between 15 and 20 
per cent. This is in accordance with what might be expected from theoretical considerations. 

It would seem that the naval architect is confronted by another case of conflicting ten- 
dencies where a compromise is necessary. For the majority of vessels virtually all consid- 
erations, except that of hull efficiency, dictate the lowest practicable position of the propeller. 
Doubtless in sea-going vessels with reciprocating engines the considerations dictating maxi- 
mum submergence must preponderate, but for vessels with types of propelling machinery not 
subject to racing in heavy weather, and for vessels primarily for smooth-water service, we 
cannot ignore the fact that the higher the propeller location the greater the hull efficiency 
and hence possible efficiency of propulsion. 

I say “possible” efficiency of propulsion because to také full advantage of the greater 
wake associated with high propeller locations, the high propeller should be of somewhat 
greater diameter than the low propeller for such a vessel as Model 2441. 

In conclusion, I should like to record my appreciation of the assistance in the prepara- 
tion of this paper given me by the Model Basin Staff, headed by Captain Eggert (C. C.), 
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U. S. N., in charge of the Model Basin. It was necessary to interfere with other important 
work to get in these experiments. I hope further experiments along this line, planned at the 
Model Basin, may appear in the Transactions of the Society in due time. 


TABLE I.—PROPELLERS FOR MopbE. 2441. 


1 
Models 790.7 full size. 


Propeller No................. 671 

Diameter ysis apes atin 10.8” 
Bitch syssycacies siiiocinae siclee Ups 
Tips submerged, upper position 0.7” 
Tips submerged, lower position 6.87 
Tips below keel, lower position. 2.4” 


DISCUSSION. 


THE PRESIDENT :—These two papers, No. 5, “A Study of the Wake of Certain Models 
by Means of a Current Meter,” by Prof. E. M. Bragg, Member, and No. 6, “Some Experi- 
ments on Propeller Position and Propulsive Efficiency,” by Rear Admiral David W. Taylor, 
are now open for discussion. They are two very important and very interesting papers, and 
I hope that we shall have a very interesting discussion of them. 


ProFessor L. B. CHapman, Member:—These two papers by Admiral Taylor and Prof. 
Bragg are very valuable contributions to our Transactions, and both gentlemen should re- 
ceive our thanks for the information presented today. 

Admiral Taylor in his characteristic fashion has stated his conclusions in a clear and 
concise manner, and his results will be very useful in determining the probable wake and hull 
efficiency. 

Prof. Bragg has certainly given us a great deal of information, and he has covered such a 
wide field that it has been impossible to thoroughly study his results in the short 
time available. 

When our knowledge of wake and the factors governing it has been carried a little fur- 
ther, propeller design will be much simpler and more certain than it is today. 

Taylor's data on model propellers are held to be unreliable and of little value for 
design purposes in some quarters, but this is entirely due to the fact that they have been 
used without adequate knowledge of wake values. These two papers presented today give 
valuable information for estimating the wake, and that is why I consider the papers of such 
practical importance. 
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I have recently made a large number of comparisons between trials and calculated re- 
sults from Taylor’s 6 diagrams, and when the wake can be closely estimated the 
check has been very close indeed. The use of Taylor’s charts is much simpler than any 
other method, and when proper wakes, thrust deductions and hull efficiencies are used the 
results are, to my mind, even more accurate. I should like very much at some future time to 
present a summary of this investigation before the Society. 

Up to the present time our knowledge of wake has been from the investigations of Luke 
(presented before the Institution of Naval Architects in 1910, 1914, and 1917) and Mc- 
Entee’s investigations on self-propelled models. 

The results of Prof. Bragg, especially for single-screw ships, appear to be in close 
agreement with the investigations mentioned above. It is almost impossible to make a 
careful comparison, for as yet it is very uncertain what the controlling factors are. Luke 
plotted his results on block coefficient, but Fig. 4 in Prof. Bragg’s paper shows conclusively 
that block coefficient is not the most important controlling factor. Prof. Bragg’s sug- 
gestions of using a vertical prismatic coefficient is very interesting, and this may be one 
of the influencing factors. 1 feel, however, that the longitudinal coefficient (prismatic) of 
the after body is one of the most important factors. Luke’s and McEntee’s investigations bear 
this out, and Prof. Bragg’s model No. 1130 indicates the same thing. 

I would like to ask Prof. Bragg if in his study of the results he attempted to plot any 
of the data on this basis. 

The difference in the wake values between models No. 1130 and No. 1131 is very inter- 
esting and can hardly be charged up to the difference in beam-draught ratio. A comparison 
of these two models on the same block coefficients and percentage of run shows a variation 
in wake of about 20 per cent, which is hard to explain. 

Prof. Bragg has carried his investigations into new fields and has given a great deal of 
additional information to that already existing. 


Mr. Witiiam W. Smitru, Member:—The data given in Prof. Bragg’s paper are very 
valuable for estimating the wake fraction. However, for estimating propeller performance 
two other hull coefficients are required, viz., the hull efficiency and the rotative efficiency. It is 
hoped that in due time data for estimating these coefficients also will be added to the present 
valuable data. 

In making propeller estimates it is the regular practice of some engineers to take the hull 
and rotative efficiencies as unity. It is evident, however, that such assumptions may introduce 
considerable errors in certain cases. 

Referring to page 100, I wish to ask the following questions: (1) In passing from the 
model to the full size vessel, does the law of comparison with respect to size and speed hold 
exactly? (2) If not, what allowances should be made? (3) What, if any, data are avail- 
able on this subject? 

It also seems to me that the following elements require consideration in determining the 
hull coefficients of a vessel. These elements naturally divide themselves into three groups: 

1. Proportions and Form of After Body:—Length, draught, beam, prismatic coefficient, 
center of gravity forward of the after perpendicular and above the base line. 

2. Size and Location of Propeller :—Size ; longitudinal, transverse, and vertical positions ; 
and tip and axial clearances. 
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3. Miscellaneous :——Struts and bossings; cutting away of deadwood; rake of shafting 
and trim of vessel; location of rudder behind screw; speed-length ratio, etc. 

In view of the large number of factors involved, it does not seem feasible to treat 
their application in elementary form. It would appear more practical to divide all vessels 
into six or eight main groups, preparing for each group suitable data and coefficients for tak- 
ing care of practical variations. 

On page 98 the author recommends the use of the vertical prismatic coefficient of the 
vessel as the basis for estimating the wake fraction. Mr. James Semple, in a paper read 
before the Institution of Naval Architects in 1919, used the prismatic coefficient of the after 
body for this purpose. As far as I can see, the forward and the parallel middle bodies will 
have no appreciable effect on the hull coefficients. It seems desirable therefore to consider 
only the after body. The prismatic coefficient of the after body alone will not be sufficient 
unless there is a standard relation between all of the elements given above. Otherwise it will 
be necessary to provide data to allow for such variations. 

Referring to the tests at various draughts, it would be of value if the author would give 
the prismatic coefficient of the after body for each draught. 

It would also be of interest to know how Prof. Bragg’s data compare with those given 
by Mr. Luke in 1910 and 1917, and by Mr. Semple in 1919. 

Referring to Plate 30, Fig. 4, it is noted that the block coefficients of these particular 
models have very little effect. This seems to indicate that block coefficient alone is not a 
very suitable basis, and that considerable errors can occur in certain cases if the other ele- 
ments, as noted above, are not allowed for. 

Referring to Plate 35, Fig. 23, it is noted that the wake curves for the wing positions do 
not agree with those for outward turning screws given by Luke in 1910. According to his 
curves, the wake increases with the diameter. For inward turning screws, Luke’s curves 
agree with the author’s. 

The large wake caused by a thin board in front of the wheel, as shown in Plate 36, Fig. 
27, is more than one would suppose. In this case the projected area of the board on the disc 
area of the wheel is one-quarter of the latter, and the wake is 20 per cent. This gives some 
idea of the considerable effect of struts, bossings, and deadwood in so far as they retard the 
flow into the wheel. 

These tests show that the effect of the position of the wheel is very great. Therefore, 
in preparing propeller estimates, I believe that more consideration must be given to allow- 
ing for this feature. 

The curves and data given in this and other papers, which cover wake and other hull 
coefficients, are very complex and, in fact, almost confusing. It would be most useful and 
desirable to reduce these data to some more simple and usable form for regular use in pre- 
paring estimates; in other words, to standard estimating data. 

This paper also emphasizes the difficulty of making estimates accurately from general 
data, and the importance of self-propulsion tests which represent exactly the conditions to be 
met with. However, self-propelled model tests will not be truly valuable until they are proved 
to be reliable. This will not be until a number of test and trial results are compared, co- 
ordinated and published. é 

Prof. Bragg has thrown a great deal of light on a subject which greatly needed it. 
However, the present knowledge of this subject is by no means complete, and it is hoped 
that research work of this nature will continue. I am sure that the Society is very apprecia- 
tive of Prof. Bragg’s work, 
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Captain JosepH H. Lrynarp (C.C.), U. S. Navy, Member of Council:—Prof. Bragg 
in his paper describes the various methods for obtaining the various wake figures, and then 
he goes on to state how he gets the average value by the use of the current meter, which, in 
effect, is a propeller, and I will ask Prof. Bragg if he will state the manner in which the cur- 
rent meter averages the wake. 

I also ask whether he has made experiments in comparison with the Pitot tube, to deter- 
mine that average with equal areas, as would be determined in the case of the propeller aver- 
ages; whether he averages the amount simply or whether there is any relation to energy or 
speed which would make the higher speeds count more heavily owing to their relatively 
greater energy in their effect on the current meter propeller than on the speeds that are lower, 
so that they would not average as the mere numerical sum, but more or less to the square of 
the wake speeds? 


ProFessor Hersert C. SADLER, Member of Council:—I would like to relate a little ex- 
perience that occurred some years ago when we first started work in the Experiment Tank 
at the University of Michigan. I made some models of some of the lake freighters, and 
worked out the effective horse-power and had an opportunity to check them up with the 
actual vessels. 

I was surprised to find that the propulsive coefficient had to be something like 65 per 
cent or more in order to get the tank resultsto agree with the practical results. At that 
time it seemed to me that there must be something wrong somewhere, because we hardly 
expected large capacity freighters to have a coefficient of 65 per cent, such as you get in 
battleships. 

Admiral Taylor’s paper gives the answer. You will notice the hull efficiency is consid- 
erably over 100 per cent, and Commander McEntee showed the same thing a year or so ago. 
In the case of lake vessels, vessels with 19 feet draught and propellers 14 or 15 feet in 
diameter, we are reaching out into the top regions of the wake, much more so than in the 
case of the ocean liner where the draught is much greater, and the propeller no greater in di- 
ameter. I would like to thank Admiral Taylor personally for clearing up a matter which 
originally gave me considerable trouble. 

Admiral Taylor suggests that the stern of the models tested should be made finer in 
future tests. I would also suggest that it be made fuller also so as to cover vessels of .75 
coefficient. 


Mr. Wituram W. Smitru, Member:—On page 103 Admiral Taylor states that the hull 
efficiency must be affected by speed. If Admiral Taylor could furnish data showing what 
this effect is, it would be of value. 

I have sought reliable data for estimating the effect of speed on the performance of pro- 
pellers but have found none which seem reliable except the charts given by Admiral Dyson. 
These data, however, are only applicable to his method of estimating propellers. It would 
also be very desirable to have similar data for estimating full size propellers from model 
experiments. 

Referring to Plate 43, it is noted that the author does not give the rotative efficiency. 
It would be of value if Admiral Taylor would define the method of referring the “behind” 
to the “open” tests. 

Referring to Plates 40 to 42, it is my understanding that the C+ value from the “behind” 
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test is used as the basis for determining the nominal slip ratio. For a single-screw vessel such 
as this, I believe the Cg value from the “behind” test is usually from 3 to 6 per cent higher 
than Cq value corresponding to the nominal slip determined as above. 

The rotative efficiencies for the tests which were described by Commander McEntee in 
the paper which he read before this Society in 1919 were from 94 to 96 per cent. 

From Plate 43 it appears that the axial position of the propeller has practically no effect 
on the hull efficiency. Mr. James Semple described a similar test in a paper read before 
the Institution of Naval Architects in 1919. The curves which he gave in Plate 51 of his 
article shows that the hull efficiency increases somewhat as the propeller is moved away from 
the stern post. It is my understanding, also, that the propulsive efficiency falls off if the pro- 
peller is moved towards the stern post, and especially if it is a large one. 

The large increase in hull efficiency due to raising the propeller is extraordinary. The 
gain in efficiency varies from 8 to 32 per cent, the average being 16 per cent. 

On pages 104 and 105 the author indicates that a high location of propeller is desirable 
because of the improved efficiency. This is contrary to the general idea that the lowest posi- 
tion is the most efficient. Admiral Dyson gives an example in his book where lowering the 
propeller improved the efficiency greatly. Prof. Bragg also calls attention to this feature 
on page 100. 

To investigate this matter fully, estimates were prepared for a small vessel having a 
form of after body exactly similar to that given in Plate 37. The following cases were used: 

Case 1. Given the speed of vessel and R. P.M. V = 8.75, Ha = 376, R = 135, 
1D) == SO) 

Case Givenpthe. oy Ey > vandken baie p18 On e135 1D) —— lO) 

Case 3. Given the wheel and R. P. M. D= 10, P= 8.29, R = 135. 

A comparative summary of these estimates is given in Table 1, page 110, from which it is 
seen that the higher propulsive efficiency is obtained in the lower position for cases 1 and 2. 
This result is due to the higher slip ratio which occurs when the wheel is in the higher position. 
The higher slip ratio of course gives a lower propeller efficiency. Also the pitch for the higher 
position must be lower, which augments this effect. 

Case 3 is not a very practical one, but is given as a matter of interest. 

The vessel referred to above is a small freighter driven by a Diesel engine. 

I hope that papers describing tests and experiments at the Washington tank will be read 
at each meeting of the Society. I might suggest that the effect of trim on self-propulsion be 
investigated. It is often stated that trim by the stern greatly improves the driving qualities 
and increases the speed for a given vessel. 

It would also be valuable to investigate the effect of rake of the shafting. 

Admiral Taylor has added another to the many valuable papers which he has contributed 
on this subject. The Society, and especially the shipbuilders, are much indebted to him for 
these valuable contributions. 


ProFEssor Brace :—First, I would like to make a few remarks about Admiral Taylor’s 
paper. I am wondering whether he has a record of the shaft horse-powers which it actually 
took to run these models under the different conditions, at one or more speeds. In 1911 Prof. 
Peabody reported to this Society some results which he had obtained from tests of the 
Froude. He gave both the hull efficiencies and the shaft horse-powers which it took to drive 
the boat at certain speeds. The Froude had a thick stern post and the propeller was placed 
anywhere from 1 to 30 inches back of it. 
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TABLE 1.—Comparison of Propulsive Efficiencies for High and Low Positions. 


Position Low High 
h -94 1.12 
w 22 43 

Case r 
8.94 8.4 
Y 48 .61 
a 226 .218 
P, 810 856 
Ey -538 -428 
E, -464 439 
Case 2 
a 8.75 8.67 
Jibs 376 366 
8.94 8.25 
ys -48 602 
in . 266 .212 
E, 538 -438 
EB, 464 452 
Case 3 
Vv 8.30 8.70 
ff, 322 370 
S -463 -588 
249 213 
je , 710 818 
E, -525 .440 
\‘- EB. 454 -452 


TaBLE 2.—Symobols. 
hk = hull efficiency. 
zw = wake fraction. 
P = pitch in feet. 


S, = effective slip ratio as defined by Froude. 
S, = apparent slip ratio. 
P, = shaft horse-power. 
E, = propeller efficiency in open water. ‘ 
E, = propulsive efficiency of vessel = 17,/ P, 
V = speed of vessel, knots. 
H,, = effective horse-power with appendages under standard test conditions. 


R = revolutions per minute. 
PD = diameter in feet. 
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The propulsive coefficient at 5 knots was increased by 52 per cent when the propeller 
went back from the 1-inch position to the 6-inch position, and yet the shaft horse-power 
was only 9 per cent less; for a 52 per cent variation in the hull efficiency there was only a 
9 per cent variation in the power. At 6 knots a 35 per cent variation in the hull efficiency 
was accompanied by only a 9.5 per cent variation in the power. In going from the 6-inch 
position to the 30-inch position, the hull efficiency decreased about 10 per cent, but the shaft 
horse-power increased only about 3 per cent. 

I think that we need a little more light on the extent to which the wake fraction should 
enter into our expression for hull efficiency; i. e., whether it should be used to its full value 
or not. 

Also, referring to the question of the efficiency of the propeller in a disturbed stream, I 
notice that back in 1920, Prof. Abell, in the Engineer for September 24, wrote an article 
about some investigations which he made upon a propeller in a disturbed stream. He as- 
sumed a somewhat simple disturbance, but even so, he found from a purely theoretical con- 
sideration that the efficiency curve of a propeller in such a disturbed stream was somewhat 
different from the efficiency curve in the “open” condition. 

Perhaps some might ask just how these results of mine check up with those of Admiral 
Taylor, and I may say that I could not compare them very easily, because his propellers 
were tested at heights above the keel which corresponded to elevations of .2 and .6, while 
most of my results were grouped around an elevation of .4; so that it would require quite a 
bit of averaging in order to compare them. 

The fore and aft position which I used for my meter wheels was almost exactly half- 
way between position 2 and position 3 in his paper, considering position 1 as nearest the 
stern post and position 3 as the aftermost position. As far as I could compare them, they 
seemed to check in rather well. 

Now, replying to some of the questions on my own paper, first allow me to thank all of 
the gentlemen who have spoken so kindly of the results here given. 

I find that I have not stated anywhere in the paper just what I mean by the term 
“wake.” Since there are two definitions of this term, it may be well for me to state that 
I have used it in the sense that it is ordinarily used upon this side of the Atlantic, i. e., as 
the ratio of the speed of the following water to the speed of the ship. 

No attempt was made to explore the entire wake prism of the models but only that 
portion in which propellers ordinarily work. The wake prism varies in extent, dependent 
upon the fullness of the model. In the case of the fullest model, No. 6, the meter was car- 
ried below the surface a distance equal to the breadth of the model, and an appreciable wake 
of 2.5 per cent was registered. The meter was also carried out to one side a distance from 
the center line equal to the breadth of the model, and a wake of 1.5 per cent was registered. 

In the case of the 10-foot plane, however, the wake did not appear to extend below the 
bottom of the plane, as the wake became zero when the center of the meter wheel was below 
the bottom of the plane a distance equal to the radius of the meter wheel. 

A search of the wake prism in the fore and aft direction would probably reveal marked 
irregularities, as we would find different combinations of frictional wake, stream-line wake, 
and wave motion. In one case the meter protruded through the forward propeller post of a 
double-ended ferry, thus bringing the meter wheel into the position occupied by the forward 
propeller. In this case, a model which had a wake at the stern of about 33 per cent had a 
wake at the bow of 23 per cent. The meter wheel would probably have shown widely differ- 


112 JOINT DISCUSSION ON TWO PRECEDING PAPERS. 


ing wake values between these two positions dependent upon the location of the wheel rela- 
tive to the wave crest or wave hollow. 

A change in speed will cause some difference in the location of wave crests along the 
length of the model, and this probably accounts for the fact that in fine models the wake 
values usually fall off with increase in speed above the normal, while in full models there is a 
rapid increase in the wake value as the speed is approached where a hump appears upon the 
resistance curve. 

If I may be allowed to emphasize certain points which I have made in the paper, it may 
answer some of the questions which have been asked. I have tried to bring out the varia- 
tion in wake which accompanies variation in draught. The wake decreases quite rapidly as 
the propeller is placed nearer the keel, with a fixed draught; and decreases less rapidly as the 
draught is increased with the propeller at a fixed height above the keel. One of the conse- 
quences of this is that the increase in apparent slip which is usually noticed as a ship is loaded 
down to a deeper draught may not indicate any material increase in the true slip. 

Another point which I have tried to bring out is the effect of fullness of form upon 
wake. Fig. 26 shows that the relation of wake to form fullness cannot be represented by 
a straight line, but is a curve which becomes very steep in the region of the full forms if 
plotted upon a longitudinal coefficient, and less steep if plotted upon a vertical coefficient. 
In Luke’s 1910 paper, Fig. 1 shows a number of wake values obtained from models with 
a block coefficient of less than .70. A straight line can be used here to represent fairly closely 
the variation of wake with fullness of form, but this same line cannot be used for the wake 
of fuller models. Furthermore, the ratios of breadth of ship to draught, of diameter of pro- 
peller to draught, and of elevation of propeller to draught should be known, and it would 
be found, probably, that a series of lines or curves would have to be used to give the relation 
between wake and fulness of form. 

Fig. 27 shows that the wake is very turbulent with full forms and raises the question 
as to the accuracy of the wake values derived from self-propelled models upon the assump- 
tion that the efficiency of the propeller is the same in the “behind” condition as in the “open” 
condition. 

No general statement can be made regarding the effect of bossing upon the wake, as this 
effect varies with the diameter and immersion of the wheel. If we can set up some system 
which will give the wake on the center line fairly accurately, I believe that the wake off the 
center line, both in the naked and bossed condition, can be expressed as a percentage of the 
center-line wake. 

As pointed out in the body of the paper, the wake values off the center line were ob- 
tained with in-turning wheels, so that the results would be expected to check more nearly 
with those obtained from in-turning propellers. 

The curve for the wake of the 10-foot plane in Fig. 27 seems to differ in character from 
those obtained for the models. This is due to the fact that the flow around the plane is 
probably two-dimensional in character, while that around the models is three-dimensional. 

A study of Fig. 27 will lead to the conclusion that the curves in Fig. 26 may be consid- 
erably modified for full models as the wheel diameter is reduced. A cross-section of the 
curves in Fig. 27 for a wheel elevation of .4 would show the wake for model 6 to be less than 
the wakes for models 3 or 5, when the diameter of the wheel is 334 inches instead of from 
5 to 6 inches as in Table IV. 

Prof. Chapman and Mr. Smith refer to the prismatic coefficient of the after body as a 
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desirable quantity for correlating wake values. I am of the opinion that this investigation 
shows very clearly that this quantity is not at all desirable for this purpose. Fig. 4 
shows the variation of wake with block coefficient. The curves are beginning to turn up fairly 
rapidly at the larger values of block coefficient, and if the experiments had extended to as full 
models as in Fig. 2, the variation in wake from the finest to the fullest model would have 
been considerable. In this series of models the after body was unchanged; the fore body 
alone was changed. Consequently this considerable range of wake values would have to be 
plotted upon one value, 0.724, if the longitudinal prismatic coefficient of the after body alone 
were used as abscissa. 

The longitudinal prismatic coefficient of the whole body is much to be preferred to the 
coefficient of the after body alone. There is nothing in Fig. 26 to show that the latter has 
any advantage over the former, while Fig. 4 shows that the after body coefficient has in cer- 
tain cases very serious disadvantages. 

I have added to Table I the prismatic coefficients of the after body, as requested, but 
I consider that the experiments upon models 1130 and 1131 show most decidedly that this 
quantity is not desirable for plotting purposes. 

Prof. Chapman states that the difference in wake values between models of the same 
block coefficient in Figs. 2 and 4 is hard to explain on the basis of difference in breadth- 
draught ratio and vertical prismatic coefficient. On the contrary, I think a study of the curves 
will show that it can be explained very easily. In presenting the paper to you a while ago 
I tried to lay especial emphasis upon the rapid decrease in wake value as the draught in- 
creases, especially with small wheels on the center line of the model. In the case of model 
1130, in Fig. 2, the wake shown for a block coefficient of .73 with a 334-inch wheel at 6.75- 
inch draught is about 27 per cent. In the case of model 1131 under the same conditions, the 
wake is about 41.5 per cent, a difference of 14.5 per cent. 

Model 1130 has a breadth-draught ratio of 2.26, while model 1131 has a breadth-draft 
ratio of 2.44. Model 2 has a somewhat finer block coefficient than .73, and for about this dif- 
ference in breadth-draught ratio Fig. 11 shows a difference of wake of about 8 per cent. 

Model 1130 has a vertical prismatic coefficient of .851, and model 1131 has a vertical 
prismatic coefficient of .883. The increase in wake in going from one of these values to the 
other in Fig. 26 is nearly 4 per cent, and with a smaller meter wheel than those used in ob- 
taining the results given in Fig. 26 would probably be more than 4 per cent. This difference 
in breadth-draught ratio and vertical prismatic coefficient easily accounts for the difference 
shown in Figs. 2 and 4. 

In comparing the results given in this paper with those given elsewhere, it should be 
borne in mind that all comparisons should be on the basis of similarity in ratios of draught 
to breadth, diameter of propeller to draught, elevation of propeller above keel to draught, 
and in fullness of form. The data published heretofore have not been sufficiently complete 
to enable all these conditions to be determined. As an instance of this, tables are given in the 
appendix of Luke’s 1910 paper showing the particulars of forms of models experimented 
upon by R. E. Froude, Signor Pecoro, and Messrs. John Brown & Co. The data given are 
sufficient to determine the prismatic coefficient and the breadth-draught ratio only, and this 
latter varies from 2.38 to 5.25 in the different models. The variation in other particulars is 
probably as great, and unless the other data are available it will be impossible to get consistent 
results from this data. 

I should like to point out to Mr. Smith that the wake produced by the 10-foot plane is 
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hardly an indication of the wake produced by struts, since the surface of the plane is very 
much greater, relatively, than would be the surface of the struts. 

In reply to Captain Linnard I would say that I have made no experiments to determine 
how the wake given by a current meter wheel compares with the integrated wake of fila- 
ments as given by a Pitot tube. I should say, however, that it is a question of velocities 
rather than energy, as the meter wheel has ball bearings and can absorb very little of the 
energy of the stream. 


Rear ApMIRAL Davip W. TAytor:—There is very little I can add to what Prof. Bragg 
has said in the discussion, but there are one or two points I would like to mention. In the first 
place, as regards agreement between Prof. Bragg’s paper and mine, as far as I can make 
out there is no disagreement. The wake is liable to vary so much with comparatively small 
changes of the model that apparently it is difficult to make any exact comparison, but as 
far as I can judge there is certainly no material disagreement. It might seem at first sight 
that there is some conflict. I found comparatively small, almost negligible variation of the 
wake with diameter of the propeller. Prof. Bragg found material differences with variation 
of diameter of his current meters. But his diameter variations were very large, while mine 
were not large, being less than 25 per cent. 

There was another matter touched on, and that is the question of using a current meter 
instead of the actual propeller of the ship. 

As regards the determination of the wake, the results should be the same if diameters are 
the same. If you take the model of the actual propeller of the ship and drive it idle in its 
proper place, developing no thrust, I do not see but what you must get the same results as 
Prof. Bragg with his current meter, which has practically no thrust. Then when you speed 
up the actual propeller and drive the ship the additional disturbance should not materially 
affect the wake. With the use of the current meter, Prof. Bragg can accomplish what would 
take a long time, using the propeller alone, but his method is of no advantage in getting in- 
formation as to the thrust deduction, which is an important factor, and which is liable to 
alter conclusions drawn from the wake alone. 

I would be glad to add information as to the power used, referred to by Prof. Bragg, 
but, as indicated in the paper, with the possible exception of propeller 571, the propellers were 
smaller than would be used in practice. This resulted in getting much less variation in pro- 
pulsive efficiency than if the propellers themselves had been varied. That is also the reason 
why Mr. Smith’s cases showed no gain. His low propellers were so small they were already 
working at excessive slip and when raised the slip had to go up to an impossible figure. 

On the question of trim by the stern, we all have heard of it and discussed it for a 
good many years. Once I took it up in the Naval Institute and published an analysis of a 
number of trials of naval vessels, and that seemed to indicate, so far as the data went, that 
nothing would be gained by “trim” by the stern, as regards speed. 

Our model basin results have shown for years that, as to trim by the stern or by the 
head, in practice for ordinary models there is no material effect on the effective horse-power, 
so that any effect of change of trim on the actual ship must, be due to its effect upon the 
efficiency of propulsion—not the resistance of the ship. 

As regards the method of determination of wake factor and thrust deduction, the 
propeller was tested in the open and then tested driving the ship. In driving the ship it 
showed certain revolutions and certain torques and thrusts. They correspond, in open water 
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work, to certain speeds of advance, and these speeds of advance were assumed to be the speeds 
of advance through the water behind the ship, from which the wake factor was readily deter- 
mined. When torque and thrust coefficients gave slightly different speeds of advance they 
were averaged. 

In pointing out the effect of the immersion of the wheel, I rather hoped to start some- 
thing more in the way of discussion than we have had. It is rather a new point, and I was 
glad that Prof. Sadler was able to sustain my somewhat radical position on that matter. 

We have had a good deal of discussion as to the basis of the formulae. Luke, as you 
know, who was the pioneer in this matter, and also Mr. Semple, who was also a pioneer, at 
first adopted the block coefficient, and Mr. Semple, two or three years ago, adopted the co- 
efficient of the after body. I do not believe there is any single coefficient that can be used to 
advantage to cover the whole range for this reason: When you consider what the wake is, 
you find that it is really made up of three components. In the first place there is a fric- 
tional wake produced by the frictional drag upon the vessel. That is fixed and does not vary 
very much with fullness any more than surface varies with fullness. Prof. Bragg’s experi- 
ments, with a 10-foot plane, confirm our 4 priori conclusions that it is an important factor. 
He got 20 per cent behind the 10-foot flat plane. Then we have the stream-line wake, due 
to the natural stream-line action around the ship, which means a forward velocity abreast the 
stern. That stream-line wake depends on the whole body of the ship, without any question, 
but, broadly speaking, the most important factor entering into it, it seems, is the fullness of 
the after water lines—that is the most important of the numerous factors entering into it. 

I agree with Prof. Sadler that the way to modify the stream lines is not to modify the 
coefficients, but modify the after lines. That was our intention, and the idea was, without 
making much general change in the body, to find the after body or rather the after part of 
the after body. 

The second component is very difficult to reduce to rule, but it seems to me that per- 
haps the block coefficient was inadequate. The vertical coefficient for the after body and the 
longitudinal coefficient of the after body upon which Semple plots his results would, I think, 
both be better guides. In view of the great influence of propeller position it is hardly worth 
while to strive for minute accuracy in determining the influence of the shape of hull. 

We have another factor due to the stern wave. That is a factor affected by speed. There 
is no question about that, as we all know. In destroyers we sometimes have a negative 
wake, and the reason is that the stern is in the hollow of the wave which they have created. 
That wake depends upon the speed-length ratio and is a varying factor, which is liable to 
confuse the case for high-speed vessels. That is why I speak of the effect of speed. In all 
the cases we have discussed I presume the speed was low. It was certainly so in the case we 
tried, where the maximum corresponded only to about 12 knots on the large vessel. When we 
see the peculiar and material variations in wake brought about by comparatively small ver- 
tical or horizontal changes in propeller position, it looks to me as if it would be rather diffi- 
cult, with our present knowledge, to reduce the matter torule. Pending this it looks as if the 
best course is to actually test for wake by model experiment using a current meter, if you are 
looking for the wake alone, or a model propeller, if you are attempting to determine the wake 
and the thrust production. 

Professor Bragg in the discussion desired further information as to the variation of effi- 
ciency of propulsion with hull efficiency. He is quite right in his inference that the efficiency 
of propulsion shown in the experiments did not vary as the hull efficiency, and though the 
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matter was covered to some extent in the original paper and the discussion, it is one of such 
serious practical importance as to seem to warrant further remark. 

Even the largest of the three model propellers was too small te give a good efficiency in 
any position. I give in the table below its estimated actual slip and the corresponding effi- 
ciency of propulsion together with the wakes, etc., already given. 


Data ESTIMATED FOR FULL-SIZED SHIP WITH PROPELLER AS PER MopeE . 571. 


Propeller tip below surface...... 134” 134” 134” 13.8” 13.8” 13.8” 
Propeller center abaft stern post. . 11.58” 6.66” 2.15/ 11.58” 6.66/ 2.15/ 
Ship speed, knots ............. 11.57 11.57 11.57 11.57 11.57 11.57 
Wel Guatlossaoescoodsacdaac 1.74 2.43 2.55 3.82 4.40 4,97 
Speed of advance ............. 9.83 9.14 9.02 7.75 Uo 6.60 
Wake) fractionyaa-fi-)iret)- ici 15 21 22 33 38 43 


Thrust deduction.............. 19 26 Oxi 21 30 
Hullivefiiciencymiy-rieere yr -96 94 94 1.17 
-A\p parentys|ipmerieietieretritexie -09 08 -09 .01 


Atctualislippercen reteset 23 0 .29 233 


Efficiency of propulsion ........ 64 : .58 -70 


E.H.P. E.H.P. 
I.H.P. IP. 


The efficiency of propulsion is not where P is propeller power. 

It is seen that, though there is a gain of something like 20 per cent of hull efficiency in 
the higher position, the gain of propulsive efficiency is 4 to 10 per cent only, and similar 
tables for the smaller propellers would show an actual loss in some cases. The reason seems 
fairly obvious. In the lower position the speed of advance of the propeller through the 
water in which it acts is 9.02 to 9.83 knots. In the upper position it is 6.60 to 7.75 knots. 
Now the propeller, if it were sentient, would know nothing about hull efficiency. It would 
know only that it was absorbing a certain power at a certain revolution and advancing 
through the water in which it operates at a certain average speed. This speed of advance is 
a vital factor in the case, and the propeller efficiency depends largely upon how well its design 
suits the speed of advance. 

In the case above, propeller No. 571 from open-water experiments has a maximum effi- 
ciency of 65 per cent at a slip of 17 per cent figured on nominal or face pitch. In the low 
position, however, it is not working anywhere near its maximum efficiency, the slip averaging 
some 27 per cent corresponding to an efficiency of 62% per cent. In the high position, in 
order that the propeller with a speed of advance of 6.60.to 7.75 knots may drive the ship at 
11.57 knots, the slip has to go up to an average of 39 per cent with a reduction of pro- 
peller efficiency to 56 per cent or some 10 per cent less than the efficiency in the low position. 
No wonder, then, that the gain of hull efficiency of some 20 per cent is associated with a gain 
in propulsive efficiency of only 10 per cent at most. 

The question at once arises: Is this condition unavoidable? The answer is certainly 
not, provided the design is properly made in the first place. In the model experiments 
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(which were not very complete) the same propeller was used in the high place as in the low 
place. There are two methods of avoiding the loss of propeller efficiency pointed out above. 

Holding revolutions constant by increasing diameter and reducing nominal pitch, the slip 
per cent would be reduced and efficiency increased until we reach a balance between the rate 
of gain due to slip reduction and the rate of loss due to pitch reduction. This would show 
a substantial gain even in the extreme case above. But the fundamental trouble in the above 
case as regards propulsive efficiency is the high revolutions. The propellers, which as 
pointed out in the paper were smaller than would be used in practice, were all derived from 
assumed revolutions of 108 per minute for the full-sized propeller. While this is satisfactory 
for the purpose of investigating wake factor and thrust deduction, it is incompatible with a 
high efficiency of propulsion for the power to be absorbed and the speed of advance, par- 
ticularly the latter. 

When preparing a design, every factor present except propeller efficiency tempts the en- 
gineer to increase the revolutions of his propeller, and this has resulted in many unneces- 
sarily inefficient ships. 

I believe the copious experimental data published of late years have to some extent mis- 
led the designers because they have not covered the whole field. 

Take the case above. The maximum efficiency of the propeller is .65 at 17 per cent 
true slip. The nominal slip based upon the speed of the ship is 11.57 knots is about .09 per 
cent in the low position. Without reliable data as to wake, etc., the designer who, as a result 
of published model data, can estimate very closely the maximum efficiency and corresponding 
slip of his propeller would be tempted to say the nominal slip of .09 allowing something for 
wake is near enough the slip of maximum efficiency for practical purposes and let the revolu- 
tions remain high. 

If he had available, in the early stages of the design, however, reliable estimates of 
wake, it is not at all likely that he would pass an actual slip of 39 per cent corresponding to 
the high position, or anything approaching it ina lower position. Certainly before accepting 
such a high actual slip he would give a good deal of thought to the possibility of reducing his 
revolutions. 


THE PRESIDENT :—These are two extremely interesting and valuable papers, and the dis- 
cussions and the replies to the discussions have brought out additional information, and I 
am sure that 1 am only carrying out your wishes in extending the thanks of the Society both 
to Prof. Bragg and Rear Admiral Taylor for presenting these papers. 

That completes the program for the afternoon. The meeting now stands adjourned until 
ten o'clock tomorrow morning. ‘ 


re 


"i 


SESSION OF THURSDAY MORNING, NOVEMBER 9, 1922. 119 


THIRD SESSION. 
Tuurspay Mornine, NovemMBeEr 9, 1922. 
President McFarland called the meeting to order at 10.15 o'clock. 


THE PresIpENT :—The first paper on the program this morning is one entitled “Effi- 
ciency in the Operation of Steamships,” by Captain Daniel A. J. Sullivan, Member. Will 
Captain Sullivan kindly step forward to the platform and present the paper ? 


CapTaIN SULLIVAN :—Mr. President and gentlemen, I would like to remark that since 
the writing of this paper, July 1, several conditions have changed in the ship and shipping 
business. One must be constantly alert to keep up to date with the developments of affairs 
in the shipping business, and when I sailed for European waters on August 14 I could have 
made several corrections in this paper; when I returned, just a few days ago, I could still 
make a few additional corrections, and the Secretary has informed me that I have the privi- 
lege of making these corrections in the finished paper, before its printing, which I hope to do. 

It is rather difficult for one who is afloat to produce a paper of sufficient interest to you 
gentlemen, but I will try to do so. 


Captain Sullivan then presented the paper, and during its presentation made these addi- 
tional comments: 

“The data of operation were taken from the records of over fifty vessels. It was sorted 
out, and finally the records of a number of voyages, complete from the commencing to load 
until the cargo was taken out of the ship, are given here, and the records of each individual 
item of expense were added together and the total shown in the paper arrived at. There are 
examples embracing the ships of three different companies, and I have promised faithfully 
that no name of any company or ship would be revealed. 

“It is interesting to note that the fuel consumption of these three different ships is very 
close; and since the writing of this paper, fuel has increased greatly in price. On one of the 
voyages of my vessel, fuel was $1.05 and upward, and today we are paying $1.61. 

“Those in the service know of the various items where the ship paid for part, and in some 
cases, for all. 

“Of the total expense of handling the cargo and the total expense of the vessel, wages 
afloat, which has been the bone of contention, vary from 11.21 to 14.41; insurance varies 
from 18.1 to 12.1; wharfage from 1.9 to 1.7; and then there are contingency and brokerage 
fees and the usual fees for obtaining cargo and handling the vessels, grain fittings, and 
whether the ship is fitted completely to handle the grain, or partly fitted to handle grain. 
Subsequently, I desire to bring that point out to a greater degree and attempt to interest you 
in providing these special fittings. 

“Supplies for the crew—that is, subsistence—vary from 1.4, which I will admit was a 
very hungry vessel, to 3 per cent. 

“Under ‘Miscellaneous’ I have eliminated everything which varies over a small amount, 
which would only be cluttering up the paper, to averaging the various sundries, so that the mis- 
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cellaneous items are put in approximately as only 3 per cent, and these items in any ship would 
show only a small variation. ; 

“On my ship, for the past two years, my subsistence account has not exceeded 52 cents 
per man per day, and we have what is known as a good ship. On our last voyage it was 
43 cents.” 

In connection with the items of expense shown in the paper, Captain Sullivan said: 

“Tn the last year my vessel is approximately 20 per cent under these amounts, and our 
repair bills are negligible. The last three-months voyage caused an expense in the way of 
repair bills of $208.” 


EFFICIENCY IN THE OPERATION OF STEAMSHIPS. 


By Captain Dantet A. J. SULLIVAN, MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


Since the inception of transporting freight by means of water routes until the present 
time, there has been one important question which has caused more worry and deep study 
than any other, and that is the cost of operation. In the study of this subject one is im- 
pressed with the importance of every detail which added together makes the whole, so that 
in delving into the records of the past, those of us who are now striving to produce effi- 
ciency realize the necessity that each and every member of the profession should understand 
that his efforts and his labor are a part of the whole, and if the results of his labor are not 
up to the mark, then the whole will be handicapped by just that amount. So in the efficient 
operation of any ship, every person who has had a part in designing, in building and then 
in operating that ship is responsible for his part, and if each and every one has produced per- 
fect results then the result as a whole should be perfect. 

In theory this is true, but in practice we find too many “exceptional conditions,’ which 
expression has been used to cover a multitude of blunders in the past as well as in the pres- 
ent. So in the study of this subject we must admit to ourselves that each of us is responsible 
for the results attained, and that on the blunders of the past we can erect a perfect organi- 
zation for successful operation. 

The history of shipping reveals many interesting events, and without spending too much 
time on the past, it is well tc recall that supremacy of the seas has gradually changed from 
nation to nation since the beginning of water transportation until the present, and will con- 
tinue to be fought out on economic lines until the end of time. In studying the cause of the 
gain or loss of the supremacy of the seas, it appears to be true that the nation which can 
build ships for less than others, and whose vessels can transport cargoes faster and cheaper 
than others, will rule the sea. Here again enters the “exceptional condition” in the form of 
government ownership and of government subsidy. 

At the time of writing this article, there is an effort being made to place the merchant 
marine of the United States on an equal competitive basis with the merchant marine of other 
nations by the adoption of a ship subsidy. Those interested in the success of vessels under 
the American flag realize the necessity of this measure. 

First, on account of the higher first cost of the vessels built in the United States. 

Second, the American merchant marine is the only important American industry not pro- 
tected by tariff. 

Third, to equalize the present unfair competition on account of the subsidy paid to the 
merchant marine by other nations in competition with the merchant marine of the United 
States. : 

Fourth, on account of protection to other industries the standard of living of its em- 
ployees is raised to a much higher level than the standard of living in any other country, 
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and it is unfair to the seafaring profession to force them to a standard of living which would 
not be tolerated ashore. 

Many critics of American shipping insist that Americans cannot operate ships. These 
gentlemen forget the records of the past, the most interesting of which is the era of the clip- 
per ship, which era commences prior to the War of the Revolution and continues until just 
after the Civil War, when the era of steam vessels begins. The years between 1843 to 1869 
are to all Americans who love the sea the most interesting, as during this time American ship- 
builders constructed the finest models of sailing ships ever launched. With these ships the 
American shipmaster proved himself superior to any shipmaster in the world, and it is a mat- 
ter of record how American clippers were loading in China ports at higher freight rates while 
vessels of other nations could not get cargoes in the same port at lower freight rates, owing 
to the difference of speed, and here it may be well to quote from ‘““The Clipper Ship Era,” by 
Capt. Arthur H. Clark, published in 1910. 


“Of the men who commanded the American clipper ships, it may be said that they car- 
ried the ensign of the United States to every quarter of the globe, with honor to their coun- 
try and themselves. Each had his strongly marked individual traits of character and his 
human weaknesses. Nothing could be more remote from the truth than to imagine these 
men as blustering bullies at sea or rollicking shellbacks on shore; neither were they Chester- 
fields or Carpet Knights, afloat or ashore, nor at all the type of skipper that one is apt to 
meet in works of fiction. Many of them might easily have been mistaken for prosperous 
merchants or professional men, until a more intimate acquaintance disclosed the aura of salted 
winds and surging seas, and a world wide knowledge of men and cities. It may well be 
doubted whether braver, true-hearted gentlemen or finer seamen than many of the American 
clipper ship captains of half a century ago have ever sailed the seas.” 


When these men won the supremacy of merchant shipping for American vessels it was 
said of them in 1860 by a critic of the merchant marine of another nation: ‘We have no 
masters who can match the masters of American vessels, and until we do, and allow them 
full control of our vessels, we cannot compete successfully.” 

Even in those early days it was thoroughly understood that the success or failure of the 
venture was solely in the hands of the master. 

Succeeding the era of clipper ships is the era of steam, and as other nations built and 
operated steamships the American ensign gradually faded from the sea, and the year 1913 
saw American shipping at its lowest mark. 

The World War commenced in 1914 and naturally the demand for tonnage grew, and 
as the demand increased the rates soared. Since everything connected with the shipping in- 
terest follows closely the law of supply and demand, the operating cost during the war period 
attained such heights as to be unbelievable. During this period of inflated prices, as a de- 
fensive measure, America had constructed a large number of vessels, and when peace was 
declared America found herself in possessionof one of the greatest merchant fleets the 
world had ever dreamed of. It then became a problem how to make the best use of this fleet. 

It is useless to attempt to conceal the fact that at this time there existed many steam- 
ship companies, whose organizers and officials knew little about the shipping business and 
less about the traditions and established customs of the sea. Wages soared, conditions afloat 
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and ashore became impossible, operating costs were excessive, claims for cargo damage and 
loss were unreasonably high, and with the perfection of systems of communication the status 
of the master and officers was reduced to practically that of a high priced office boy—obey- 
ing orders issued from ashore by those who were intoxicated by high freight rates and large 
profits, who thought more of the American dollar than they did of the safety of the vessel 
or its mark. However, as freight rates decreased, it was realized that steamship companies 
founded on inexperience could not endure, and it is to the credit of the profession to say that 
ability, experience, and efficiency are being recognized and will eventually regain control. 

During the past two years, rates have fallen to the level of, and in some instances to a 
point lower than pre-war rates, and in the struggle of American vessels for existence in the 
shipping world against the better competition of foreign vessels which enjoy a lower oper- 
ating cost, as well as a government subsidy, American shipping has reached that stage where 
the cost of efficient operation means success or failure to our merchant marine as a whole. 

It is a fact that, amongst the various grades of ship officers, the American merchant 
marine can boast of having many who are efficient, but unfortunately many masters lack suffi- 
cient business training, due to the modern method in steamship offices where the master 
is not allowed to handle details with which he should be familiar, and naturally in this con- 
nection the shipowner is standing in his own light. 

To establish a basis of comparison of the cost of operation for all classes of ships is an 
impossibility, and after considering the mass of data available it was decided that each vessel 
was an individual study. 

Herewith are presented data of three vessels in transatlantic trade, reduced to an aver- 
age of one voyage and all expenses are included; total cost represented as 100 per cent. 


Example A Example B Example C 


Per cent Per cent Per cent 
ities pect acraneetone cae te eeelsaciece sake ene 23.6 299 27.9 
Stevedoring, tally, watching, clerks......... 20.6 16.0 22.9 
Wiagesron)shipr aus ealanacaencteataaye ataan EZ 14.4 13.0 
TiS ura Gets eee tar ey statis edie nhtrend sore teary aise 10.4 8.1 12.0 
Wiha nba re Uist ci acy oie) sree eee ct toen mek cos Tell 1.9 2.2 
Neeneyaandybrokeragcemenaeenn tien 4.9 3.4 Hof 
Grainehttings Wemmasmb alte seta ace ner=eis © 3.1 748) aes 
Hoodtiomenewaaemicres cmetieynitie chy ete oes 3.0 3.0 1.4 
Stonesmdeckudepantinentenmee eee eer 2.0 29) 2.9 
Stores engine department................. D5 3.4 3.6 
Stores steward department................ 0.2 0.3 0.25 
IN viertisin suntan gai asain Mey emia Nose 2.4 0.4 0.3 
HOw DOatsyeivs suse sensitive enerae rei wea e apeea eae 1.8 1.5) 1.4 
JEM eESL p Ucn ola roa ole aa eeiots Buble ote aoks 1.3 1.3 1.4 
Rorticharges stone aie soenate ae soe Slaw eats ees 1.4 1.8 1.6 
Fe PAalns mata eauarkinn humeral Ve et ee 1.6 5.1 3.6 
Miscellaneous ny dips (see eG cibcoeys ace esis tiers se 2.1 3.5 2.6 
Wa iridiry pest arta w idee eee ceettinl nae tee A aye 0.2 0.2 0.25 
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From a study of this data one readily sees that fuel, cost of handling cargo, wages and 
insurance are the most important items of expense. 

Fuel is the most important item of expense in operation and is a subject to which 
little intelligent study has been given, and while general results have been compared, very 
little satisfactory data are obtainable. The U. S. Shipping Board has just appointed a 
committee to study this subject; this committee is afforded a great opportunity to render 
service to the profession. 

The prevailing practice today is to buy fuel on a price basis, and no consideration is 
given to the heat units contained therein nor to the subsequent results obtained. 

In vessels using oil fuel, where this fuel is carried in double bottoms, sufficient attention 
has not been given to the arrangements for heating the fuel in the tanks, with the result 
that in cold weather considerable loss occurs. | However, many interested in efficiency feel 
that the Shipping Board Fuel Committee will submit data and promulgate a set of rules of 
procedure which, if followed, will greatly improve results. 

Next in importance to fuel is the cost of handling cargo, which includes loading, check- 
ing, sorting, watching, and clerk hire on dock. Investigation revealed that the total actual 
cost per ton of general cargo handled in New York varied from $1.15 a ton to $1.65, and 
in the ports on the Atlantic coast the range in cost per ton was from $0.92 to $2.15. One 
interesting example is as follows: 


Cargo handled 152.4 tons general. 


Stevedoring a th) Siaz tale ate een earns hoe EEE $137.00 
Eooperage cs cis Hasler css Sioa eer anh cals Sar oe es ee 75.00 
Watches nat) tig aii tape ieee aetee sous maa erememei ne ea srarec wana 70.00 
Sorting and delivering ................60-00.-0 0205: 284.00 

MT Otal OSES kagirs acc eeinces Ae Ree eee ee eae RR ee cae $566.00 


Average cost, $3.71 per ton. 


One only need check up on a ship during the loading and discharging to realize where 
the money goes. This item alone, on an average, is one-fifth to one-sixth of the total expense 
and is seldom checked as to delays, waiting, overtime, etc. With proper supervision, even 
with the high rates of pay, this excessive rate per ton could be greatly reduced. 

Third in importance in operating cost of a vessel are wages afloat. So very much un- 
reliable data have been printed about this subject that great care was exercised to obtain 
only authentic data, and the rates of pay quoted on American vessels was taken from ship- 
ping articles which are on file in the commissioner’s office. The rates of pay on foreign 
vessels were obtained from vessels in service and shipowners, and for the benefit of those 
who are interested the information is tabulated and herewith presented (page 125) in the hope 
that it will speak for itself. 

The standard of living in this country is so different from that in foreign countries 
that it is absolutely unfair to compare American wages with those of foreign vessels. 

One of the most unfortunate lines of reasoning today is that by cutting wages one ob- © 
tains efficiency. It matters not in what capacity a man is employed, if the wages for that 
rating are higher than the wages for the same ratings in other lines, then the most efficient 
man will be found for the place. 

Perhaps the reader may find in the scale of wages herewith presented sufficient explana- 
tion as to why the native born American does not adopt the profession of the sea. 
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Much could be written about the subject of insurance—all classes—but it would not in- 
fluence the prevailing opinion of those who should know the subject fairly well. Any dis- 
cussion on this subject can be summed up by saying that when loss and damage are high the 
rate is high and when loss and damage are low the rate is low. This cost could be reduced 
by bonus to ships’ officers and self-insurance. 

The remaining items which enter into the cost of operation are either unavoidable or 
under the supervision of the personnel afloat, and if care has been exercised to select only 
efficient officers it naturally follows that they will produce efficient results. 

The question of subsistence, while not very large in total cost, is most important in hav- 
ing satisfied personnel afloat, and sufficient care should be exercised to see that food is prop- 
erly prepared and made appetizing instead of the all too common practice of serving im- 
properly prepared and unpalatable food. 

The Shipping Board has recently placed a limit on the cost of feeding of 65 cents per 
man per day. My experience is that this is a generous allowance, provided that it is judi- 
ciously expended. 

In the matter of deck and engine stores it would be well to work out an annual sched- 
ule of allowances and requirements. In discussing this subject with one of the profession, 
I found that he had worked up data for a company covering its fleet of quite a number of 
vessels, and on an average the figures of cost allowance check very close for requirements. 
For example, a vessel of the 7,500 to 9,000 deadweight ton class was allowed: 


IDYaele Glejpewnmmsits Coacgadsnecasecagogssouusdpousede $17.30 per day 
Engine depantmenty yee rsse rte ieee eine 19.15 per day 
Siiswenadl SwmMGlaes osooscacogeesoucondooccoguasences 5.25 per day 


In comparing these figures with those of actual operation, they were found to be rather 
generous, and it only confirms the opinion that in these departments, with a fixed schedule, 
the former excessive cost can be reduced to a minimum. 

Taken as a whole, one is impressed with the manner in which shipping is handled 
since the days of the World War, and while in many cases there is too much misdirected 
energy, the members of the profession realize that the time has arrived to establish the Amer- 
ican merchant marine on a clean, efficient business basis, and to regulate the operating cost 
so that it will be on a par with international competition. 

From a study of the data available, the writer is of the opinion that American ships can 
be made efficient, and excepting the excessive first cost, depreciation and overhead expense, 
can hold their own against any competition. To accomplish this result there should be closer 
relations between the executives of companies and the masters of their vessels. Masters 
should be selected for their efficiency and given absolute authority over the operation of 
their vessels. Chief engineers should be selected likewise and given absolute authority over 
their own department. The master should be furnished with complete cost data so that he 
can remedy high cost over which he has control and show the owner the excessive cost 
over which he has no control. 

Managers and marine superintendents should be men who have served as master of a 
vessel. Superintending engineers should be men who have served as chief engineer of a ves- 
sel. Everything concerning the handling and stowage of cargo should be subject to the 
approval of the master of the vessel. If the master is to be held responsible, he should be 
given full authority regarding all details. 
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DISCUSSION. 


Mr. Ciirrorp D. Matiory, Associate:—There is little I can say at this time, as I have 
been away from shipping activities for nearlya month. I think that Captain Sullivan has 
covered the salient features very well indeed and, as he says, the most important factor out- 
side of the original cost of the property is the expense of operation. I might say that my ex- 
perience up to 1917 was in the coastwise trade, so I did not have the experience of com- 
peting with foreign tonnage. In 1917 I went with the United States Shipping Board, where 
I acted as assistant director of operations until the end of the war. Naturally, that experi- 
ence did not take economy into consideration. 

At the end of my career with the Shipping Board I associated myself with a gentleman 
who had much experience in Scotland. He was born in Glasgow and brought up in the tramp 
school there. We have been in business since the fall of 1919. Naturally, I believed the 
school I was brought up in, the American school, was as good as any. I am the fourth gen- 
eration in the shipping business, but when I became associated with Mr. Houston I found 
I had a great deal to learn. 

We are operating about twenty-three vessels on an intensive plan. By this I mean all 
details receive personal supervision, and the following up of cost is as carefully supervised as 
is possible for any organization to do. Whenever you consider the figures and examine the 
cost, the principal item which attracts attention and shows to our disadvantage is the matter 
of interest and depreciation charges. American shipowners cannot compete at high values, 
which we have to set up for American built tonnage, in comparison with the lower values of 
foreign built ships, excepting with outside aid. 

As to the details of operation, the question of fuel is one that requires a great deal of 
study. Exhaustive investigation of the proper purchase and use of fuel is essential, and 
with proper supervision of the fuel account I believe we can compete with anybody—that is, 
in oil burning. We are running a line to South Africa where coal is essential. We cannot 
carry enough oil for a round voyage and cannot buy oil out there at a price that would war- 
rant our burning oil. We get a cheap grade of coal at Durban, South Africa, but it is in- 
efficient. On the other hand, in the Mediterranean service we are burning oil on the round 
voyage. 

The Shipping Board is starting a movement that is very essential and will be very help- 
ful to those who will take advantage of the opportunity of gaining knowledge regarding the 
selection and proper use of fuel. The Shipping Board has instituted, at the Philadelphia 
Navy Yard, a course of instruction regarding the selection and use of fuel, which course 
should be of great practical value to all persons who are concerned with the uses of fuel oil 
on vessels. I have not been able, personally, to inspect their equipment, but I believe this 
is one of the important things that can be done to advance the operation of American ships. 
We have the advantage over our European competitors in having available large quantities 
of cheap fuel oil at our home ports. I have no doubt but what our navy knows more about the 
handling of oil fuel than any other navy, and the merchant marine should profit by that 
knowledge. The Shipping Board Committee will put it before those who are operating their 
ships in such a way that it will be very helpful. 

As to the cost of stevedoring, I do not know where Captain Sullivan got his figures, but 


128 EFFICIENCY IN THE OPERATION OF STEAMSHIPS. 


I presume he got them from the Shipping Board records. It is a very hard thing to com- 
pare figures obtained from the Shipping Board records with those derived from private op- 
erating. In handling Shipping Board ships, the Shipping Board naturally must have all 
operators conform with certain rules and regulations because it is a government institution, 
and it is difficult, if not impossible, for the board to give the wide latitude to the operators 
of its ships that a private owner will. 

We are only a small operator of ships, but we have an arrangement with the private 
owners who have placed their vessel property under our management whereby we have an 
absolute free hand in the management of their tonnage, and our reports and statements 
are in a very simple and brief form. In the management of Shipping Board ships I believe 
we have as much of a free hand as any of its operators, and by comparison we know that 
Shiping Board ships are very much handicapped in regard to expense as compared to pri- 
vately owned vessels. 

As to stevedoring as reflected on Shipping Board vessels, I believe there is a slightly 
higher cost on these ships than on privately owned vessels. Wages are the same, but the 
Shipping Board has a scale of contract prices which must be lived up to, whereas privately 
owned vessels’ stevedoring is either done by the owner himself, where all profit accrues to 
him, or he can negotiate with the stevedoring companies, which would be to the advantage of 
the ship as against the Shipping Board plan. 


Mr. James Donatp, Member:—I am sure we are all very pleased to hear from Captain 
Sullivan about the efficiency in operation of steamships. I would like to ask Captain Sullivan, 
referring to page 123 of his paper, if these three examples are for American ships built by 
American companies. I think it would have been interesting to have had some statement re- 
garding foreign ships, to see what the percentage is and if it compares with these three 
steamers. 

On page 124 the captain says: “The standard of living in this country is so different 
from that in foreign countries that it is absolutely unfair to compare American wages with 
those of foreign vessels.” Then on page 126 there is a very interesting paragraph where he 
says: “From a study of the data available, the writer is of the opinion that American ships 
can be made efficient, and excepting the excessive first cost, depreciation and overhead ex- 
pense, can hold their own against any competition.” I think the captain will have to include 
in those exceptions the cost of the wages, because on page 125 he gives a comparison of wages 
on different ships under different nationalities, and the American ships are the highest. 

So I would like to see a detailed account of how he is going to compete with the for- 
eigner if he excepts the first cost, the depreciation, the overhead expense and the wages. 
There is not much left. The captain then further says: “To accomplish this result, there 
should be closer relation between the executives of the companies and the masters of their ves- 
sels.’ I think Mr. Mallory will bear me out that the ship operator and the executives of the 
company work together very well with the masters of the vessels, and I do not see how he 
will make up the difference in operation between American ships and foreign ships, by having 
the executives of the steamship company working closer with the masters than they do at 
present. 


Mr. Joun L. Bocert, Member :—I think I can answer one of the suggestions of ques- 
tions brought up by Mr. Donald. I did not have time to have this blueprint (see table, p. 
129) turned into a slide, but I understand it will be incorporated in the Proceedings. 
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Mr. Donald spoke of the desirability of comparing the figures in the papers with the fig- 
ures of foreign vessels, to determine whether the percentages were alike, and for that reason 
I will say that the table covers the five years’ operation of probably one of the most successful 
foreign lines in existence. I will not mention the company, but I will say that they started 
the first year—I have the figures here for about 34 steamers—cargo steamers, about half 
of them owned and half chartered, and at the end of the period they had practically sold all 
their steamers and had only motor ships. The only steamers which they retained were those 
which they had chartered. For that reason I think these figures will be very interesting to 
the Society, because they throw some light upon the transition which is taking place in the 
merchant marine and is bound to go on. D 


Theis Operating expenses Year ae Year ending} Year ending | Year cing | vearendiog A.D.O.K. 


Dec. 31,1911] Dec. 31, 1912) Dec. 31,1913) Dec. 31,1914 John L. Bogert 


1 Coalfandtoiliaaeeeeeeereae $451, 970 $540, 321 $633, 677 $607, 105 $701, 810 | Amount-dollars 
21.343% 22.337 % 20. 716% 18.917% 16.586 % Percentage 
2 Wages and provisions ..... $235, 879 $300, 946 $306, 175 $367, 346 $550, 613 | Amount-dollars 
11.139% | 12.441% | 10.009% | 11.447% | 13.013% | Percentage 
3 Suez Canal, Panama Canal 
and harbor dues ........ $353, 886 $341, 195 $355, 018 $433, 628 $491, 430 | Amount-dollars 
16.712% 14.105% 11.606% 13.512% 11.614% Percentage 
4 Consular fees ............. $4, 010 $4, 495 $3, 711 $9, 854 $7,432 | Amount-dollars 
0.189% 0.186% 0.121% 0.307% 0.176% Percentage 
5 Pilotage and towing ....... $50, 668 $59, 251 $67, 075 $72, 124 $71, 342 | Amount-dollars 
2.393 % 2.494% 2.193% 2.247% 1.686% Percentage 
6 | Loading and discharging...| $256, 870 $300, 382 $401, 238 $384, 147 $436, 188 | Amount-dollars 
12.130% 12.418% 13.117% 11.970% 10.307 % Percentage 
7 Classification, repairs, stores 
and maintenance ........ $132, 422 $131, 414 $120, 792 $219, 933 $253, 084 | Amount-dollars 
6.253% 5.433% 3.949% 6.853 % 5.980% Percentage 
8 Steamers on charter ..... dae $191, 084 $222, 907 $520, 629 $368, 421 $226, 423 | Amount-dollars 
9.024% 9.215% 17.020% 11.480% 5.351% Percentage 
9 Agents’ commissions ....... $112, 428 $142, 857 $188, 643 $166, 048 $288, 479 | Amount-dollars 
5.309 % 5.906% 6.167% 5.174% 6.818% Percentage 
10 Insurancels:)p..cn cence $102, 413 $141, 465 $174, 211 $269, 904 $781,411 | Amount-dollars 
4.836% 5.848% 5.695% 8.410% 18.467 % Percentage 
11 Transhipment, conference 
rebates and claims....... $198, 871 $203, 905 $255, 713 $274, 957 $361, 389 | Amount-dollars 
9.391% 8.429% 8.360% 8.568 % 8.541% | Percentage 
12 | Telegrams, advertisements 
and sundries............ $27, 087 $29, 799 $32, 018 $35, 765 #61, 810 | Amount-dollars 
1.279% 1.232% 1.046% 1.114% 1.461% Percentage 


erat $2, 117,588 | $2,418,937 | $3,058, 900 | $3, 209, 232 | $4, 231,311 | Amount-dollars 
GER OSS euap on iauiacec 99.998% | 100.044% | 99.999% | 99.999% | 100.000% | Percentage 


Freight and passage money. .| $2,632, 376 | $2,994, 943 | $3, 789, 756 | $4,060, 797 | $8, 067, 714 | Amount-dollars 


I will just summarize the percentages in the table that you are interested in. For the 
year ending December 31, 1911, when the company practically had only steamers, the per- 
centage of the operating expenses for fuel was 21.34; the next year, when the company 
started in with motor ships, I see the change is very slight, 22.33. Then more motor ships 
were obtained, and the fuel expenses for the year ending December 31, 1913, were 20.71, and 


130 EFFICIENCY IN THE OPERATION OF STEAMSHIPS. 


for the year ending December 31, 1914 (interfered with, of course, by the war being on 
and what was happening then), the fuel expense was 18.91, and the fuel expenses by De- 
cember 31, 1915, had sunk to 16.58. The vessels were practically nearly all motor ships. I 
have here not only percentages with regard to fuel consumption but the percentages for 
wages and provisions. They began, for the year ending December 21, 1911, at 11.13; the 
next year 12.44; the next year 10, and the next year 11.44, and for the year ending Decem- 
ber 31, 1915, a rise in wages made it 13 per cent. 

This chart covers some ten or twelve items, including classification, repairs, stores, and 
maintenance and another item, loading and discharging, showing all the way from 12 to 
13 per cent. 

The point I want to make in regard to this is—if you gentlemen will turn to the table 
on page 125 of Mr. Sullivan’s paper and look down the column to the tenth item for the 
engineering department, you will find where our prices for chief engineer are $240, $250, 
and $225, and if you turn to the list of wages under the heading “Danish” you will find 
for the chief engineer $236, the amount being figured in dollars rather than krone; for the 
first assistant engineer, $182.75; for the first mate you will find $161.25 as against $275; 
in the case of the third assistant engineer, $123.63 as against $130.00; and then, in the case of 
the oiler, you will find $96.75 against $65.00. Apparently the Danish scale of wages in the 
engine room does not vary very much from our own. 

I think that Mr. Mallory will bear me out and that Mr. Donald will also agree to it, 
that really, when you get down to it, this whole thing comes down to just one question from 
the standpoint of who puts money into American ships—what it is necessary to know, on 
the part of the American people, to induce them to give that assistance. In my opinion one 
thing is very essential, and that is the cost per ton-mile—the cost of operating the ship per 
ton-mile. I have been anxious to see the figures furnished by this Society, or by the oper- 
ating department of a steamship line, which would show an analysis of the cost per ton-mile 
on the Atlantic. As Prof. Sadler will bear me out, they have been very thorough, with 
regard to lake shipping, as to the way in which they have handled that subject. They have 
taken the trouble not only to give the ounces of coal per ton-mile but to give us—and I do 
not see why we do not have that on other classes of ships—they have taken the trouble to give 
us the admiralty coefficient and the chance to determine, really, how good vessels 
are of similar kinds. 

We all know it is not fair to compare ships of different lengths and different speeds, 
but the bulk of the carrying trade of the world is all done by boats of about the same speed 
and nearly of the same length, and I say in the majority of cases that they are all susceptible 
to a fair analysis on the basis of the admiralty coefficient. It may interest you to know that 
I have one blueprint which was furnished me very kindly by the American Shipbuilding 
Company, and the coefficient, you see, is very high. 

3 
Constant = BxS? == Sy, 
Ps 
D = displacement in tons. 
S = speed in knots per hour. 
I. H. P. = indicated horse-power. 

I think, if you will analyze most of our salt water ships, you will find you have a won- 

derful result when you get to three hundred. I think most of the older members will remem- 
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ber that Mr. James McKechnie published a paper in the Proceedings of the Institute of Ma- 
rine Engineers in 1901, showing how the coal expense per ton-mile went down with the 
length of the ship. That is only natural. We all know that surface friction is helping along 
the water as it goes further aft, and therefore the long ship has an advantage. 

The 390-foot ocean ship steamed with 8 pounds coal for 100 ton-miles, and we got 
down on the 570-foot ship to 4.4—that was going from 390 to 570, coal in pounds per 100 
ton-miles, the coal being burned by triple-expansion engines. 

This data sheet I have here shows 2.1 pounds per 100 ton-miles which, turned into sea 
miles—which, of course, is the basis of the ocean calculation—comes to 2.4 per mile, so you 
can compare these two somewhat in your own minds. I reduced the mileage and got 9.64 
knots, where Mr. McKechnie’s figures showed a higher speed, but this boat had her place 
in the class of boats from 520 to 555, where the ocean-going boat is 4.97 and 4.8, as against 
2.4 for the lighter boat. 

I was extremely glad to hear from the professor yesterday, because I am intensely in- 
terested in this subject, and I believe that we will see a real new ship possible. We are going 
to build it, if we have to put the same brains and efforts into it that enable us to lead the world 
in sewing machines, locomotives, agricultural machines, typewriters and many other articles 
of production in this country. Germany tried to build the Ford automobile, and Germany is 
paying about one-tenth the actual wages that Henry Ford is paying. It was a failure in Ger- 
many. A Ford can be made in the United States and sent to Germany and sold cheaper in 
competition with the German made machine. We know that steel made in the United States 
is land down in Great Britain at as low a price as the English people can make it. I think 
that the day will come when we will be able to build a standardized ship as cheaply as it is 
built anywhere in the world. 

I just want to give one or two more figures. With reference to the comparison of 
motor ships and steamers, a carefully calculated tabulation of the run of the Siam and com- 
paring the two ships together, came to this—that the operating expense on the Siam was 
cut down to .16 of a mill per ton-mile, and in the case of the Arabien, one of the most eco- 
nomical steamships they could buy anywhere, built in England, it was .48 of a mill. That is, 
the expense of fuel itself was .04, and I have multiplied that by 4, because the fuel expense 
amounts usually to about 25 per cent of the operating expense. The point is this, that .16 
of a mill per ton-mile is the actual cost of running the Siam against .48 of a mill per ton- 
mile in the case of the Arabien. 


Mr. CHRISTOPHER Story, Jr., Member:—In regard to standardization, I believe that, 
while it is very excellent in principle, it would be almost impossible to work out in practice, 
because we cannot build ships on a few standardized designs and efficiently and economically 
operate vessels of one or only several sizes and characteristics, for there are so many varied 
and absolutely different trades and conditions to be faced by practically every individual com- 
pany that it would be very difficult, if not impossible, to standardize boats and construct them 
the same way that Mr. Bogert spoke of in standardized typewriters, automobiles, and the like, 
which indeed cannot at all be compared with ships. 

I am not overlooking, however, the very beneficial results from standardizing certain 
ship parts, such as fittings, hatches and various machinery. 

In regard to wages, I believe the argument that we cannot compete with foreign ships 
due to our higher wage scale has possibly been overemphasized, for Captain Sullivan very 


132 EFFICIENCY IN THE OPERATION OF STEAMSHIPS. 


ably points out that wages on an American ship amount to but 12 to 15 per cent of the total 
operating cost. It can be readily seen that, even though American wages were 50 per cent 
more than paid by foreign ships, the increase in operation would amount to a very small per- 
centage indeed. I believe that the higher American wages could be, at least in some measure, 
offset by more efficient stevedoring and such additional savings as assisting in giving the ship 
a quick turn around. 

A company that I was formerly employed by had compiled a very excellent pre-war com- 
parison of German operated ships and American operated ships, and while it was shown that 
the German wage was much less, it developed that the costs per barrel of oil moved—for 
the vessels under comparison were tankers—were astonishingly similar. Therefore, instead 
of emphasizing our inability to compete on account of a higher wage scale, which in regard 
to the licensed ship personnel cannot be reduced to meet foreign wage scales due to our 
higher standards of living, other channels of more economical operation are open, such as: 
endeavoring to get legislation passed to relieve or have refunded to American ships in Ameri- 
can ports and at the Panama Canal, tonnage dues, customhouse port charges; also, for the 
operater to make more advantageous contracts for towage, dock hire, by purchasing supplies 
in bulk by several companies pooling their requirements of standard stores and supplies, by 
keeping an eye open for economical fuel contracts, based on a sliding scale, etc., would tend 
very materially to place our ships on an equal basis with British, Norwegian and 
German ships. 

In regard to the use of motor ships in the oil transportation business, which question I 
have investigated very carefully, if you could build a motor ship which could heat and pump 
out efficiently, without resorting to steam, the various grades of heavy Mexican oil now 
used so extensively for fuel, you would have a very economical transportation unit indeed. 
However, as it has not been practical to date to heat oil in a tank ship by other means than 
steam, oil companies have been very reluctant to adapt motor ships, as they are not in 
favor of a combination motor and steam installation. The above, of course, does not apply 
to transporting refined oil, gasoline, and other light oils which do not have to be heated. 


Mr. E. H. Riac, Member of Counctl:—Captain Sullivan’s paper this year, and his dis- 
cussion last year, on the economical operation of ships, have both been very interesting pre- 
sentations in connection with the subject, and I want to congratulate him on having made 
so interesting a contribution on this occasion to a subject which we must all study. I do not 
appear before you as an operator; I am afraid that I belong to that class which must carry 
its share of the blame for high first cost, namely, the shipbuilder. 

I want to bring out a point briefly in connection with what Mr. Bogert said. His com- 
parison was on the subject of the fuel consumption per ton-mile. The people from the Great 
Lakes must remember this fact, which influences the comparison—-the lake steamers operate 
only during the summer, that is to say, only during normally good weather. In the winter 
the lakes are largely frozen over and ships do not run, except in a few special cases. On the 
other hand, the ocean carrier operates also during the winter and must buffet the severities 
of winter weather on the ocean. That must be remembered when you compare the fuel con- 
sumption of the lakers and ocean ships. ; 

Another point is, as Dr. Sadler tells us in his paper of this year, the Great Lake waves 
do not appear to be as severe as ocean waves. Now, if they are not as severe, it is obvious 
that the ocean ship must be given a handicap for the heavier waves when comparing fuel per 
ton-mile. 
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PROFESSOR SADLER :—I would point out, against that, that the interest and depreciation 
charges have to be spread over six months instead of over a year. 


Mr. Rice :—In a discussion of total operating costs, Dr. Sadler’s point is well taken; 
we are, as I understand it, discussing fuel costs per ton-mile and I do not see where interest 
and depreciation come in. 


Mr. Henry G. SmitH, Member:—I have nothing to add to the details of this subject 
of “Efficiency in the Operation of Steamships,” but I think we are particularly indebted to Cap- 
tain Sullivan for bringing out some very salient facts and in giving us some actual data 
regarding the various matters which should be considered in the economic operation of steam- 
ships. My personal opinion is that we have been fooling ourselves for the last fifty years by 
not facing the facts, the principal reason for which has been an absence of reliable facts upon 
which to make a comparison. With the true facts before us it is self-evident that you cannot 
build ships or operate them as cheaply in this country as you can abroad. A previous speaker, 
who believes that we will be able to build and operate as cheaply in this country as abroad 
without some outside aid, is certainly an optimist, and I cannot let his belief go unchal- 
lenged, as I am very sure that you cannot possibly build or operate ships in this country as 
cheaply as abroad with the differential in wages and the differential in operating expense 
that now exists. The reason for it is that ships are not like Singer sewing machines or Ford 
automobiles—that is, built in great numbers and repeat jobs—but in ships there are very 
few duplicates and there is, therefore, very little opportunity to make use of the experience 
you gained in building one ship in the production of a second or third as there are com- 
paratively very few repeat operations, whereas in the Singer sewing machine and Ford 
automobile referred to there are thousands of them manufactured and every part is a re- 
peat operation. The first essential toward low cost of ship construction is ships to build, 
and in the absence of some aid that will give us ships to build there is, of course, but little 
opportunity to reduce the cost which comes from quantity production and which to a consid- 
erable extent exists abroad. 

I hope the Society may be favored in the future with still more papers of the type which 
Captain Sullivan has presented, as they will be of real value in connection with our future 
study of this subject. 


ProFessor Evers BurtNER, Member (Communicated) :—This paper by Captain Sulli- 
van is a notable addition to the number recently presented which consider the problems of 
ship operation. I only wish that the press would educate us all to the conviction that Amer- 
ican shipping in foreign trade represents practically our only unprotected industry. While 
most of our port captains, marine superintendents and port engineers have had training as 
masters or chief engineers, I feel that the shore staff should include a man with shipbuilding 
and ship repair experience. 

All of us agree with Captain Sullivan that with plenty of cargo the time spent in port 
should be reduced as much as possible. However, to the writer’s best knowledge no conve- 
nient method of rapidly following up the delays ina fleet of vessels has been advanced. Mr. 
Ralph Emery, president of John S. Emery & Company, Inc., of Boston, suggested a semi- 
graphical log sheet, which has been used by his company in operating several lines of vessels. 
The master or agent advised the manager as to the vessel’s operations, and the latter imme- 
diately entered this news on the log by the proper characteristic line, together with any other 
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important news. The home office, therefore, knew exactly what the vessel was doing and had 
done. Inspection of the log sheet will furthermore show that columns provide a summary 
of the time spent in the various operations, and also by the use of similar log sheets for the 
whole year. Thus vessels could be easily compared as to steaming times, discharging, load- 
ing, repairing, demurrage, bunkering or other delays, and allowing for unavoidable circum- 
stances, credit or censure could be given where called for. 

I heartily agree with Captain Sullivan’s plea for more competent masters, but present 
methods require that a ship’s schedule be planned far ahead in order to ensure cargo being 
ready for her. Furthermore, it was felt that this log sheet would eliminate some of the red 
tape by serving to simplify and to reduce the number of formal deck department logs. 


Mr. G. Epwarp Smiru, Member:—There are one or two points I would like to bring 
up in connection with this subject, although I have no information to offer. The paper pre- 
sented by Captain Sullivan is, I believe, a splendid start. One suggestion which I think 
might be of service is that it would be a great advantage if a committee of the Society, com- 
posed of-both operators and shipbuilders, could get together and compile definite information 
on costs per ton-mile, costs of operation and costs of other details. We might then be able to 
bring our merchant marine back to its standard before the Civil War, when it led all other 
countries. 

In the table on page 123 you will notice the cost of fuel and of cargo handling is prac- 
tically 50 per cent of the operating cost of a ship. Wages are relatively a small item. Rather 
than place ourselves too much in opposition to labor by agitating for a wage reduction, it 
would seem to me to be better to reduce these two large items. I am convinced that, by 
comparing of notes by various operators and shipbuilders, both these items could be materially 
cut. A reduction of 10 per cent on these two items is four times the reduction of 10 per cent 
in wages. 

As to the cost of shipbuilding, of course, ships cost more in this country than abroad. 
There was one fact I noticed when living abroad, and that is that the shipowner in this 
country determines to a much larger degree what he is going to purchase than the ship- 
owner does in Europe. In England, or along the Clyde, the shipowner wants a certain vessel, 
and he goes to the shipbuilder building that type of ship and the shipbuilder tells him what 
he is going to get. In our dealings with owners in this country, it is dictated down to the 
smallest item what the owner is going to have. It seems to me that by a method of stand- 
ardizing and comparing ships and service, we would get to a point where a decided saving 
could be made in the cost of shipbuilding in many material respects. 

In the case of stevedoring and demurrage, there is not sufficient understanding at vari- 
ous ports as to the necessity for the quick loading and unloading of ships and the great neces- 
sity for proper equipment to handle the cargo efficiently. Demurrage is a considerable item 
at times. If a better equipment for handling cargo could be put into use, I think a decided 
cut in this expense could be shown. 


Mr. Campspett MacMitian, Visitor:—I do not wish to detain you further than to 
make an inquiry and a suggestion. It is evident from the’ remarks we have heard this 
morning that there is one item lacking in making up accounts, and that is the variation of 
the fuel consumption from time to time. I refer to the effect on the cost of operation, not 
averaged over long periods, but where it can be averaged over comparatively short periods. 
The necessity for this distinction was emphasized by the discussion between Dr, Sadler and 
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Mr. Bogert on the relative cost of operation on the Great Lakes and at sea. It seems to me 
that some of the gentlemen who took part in these discussions might be able to furnish us 
with some idea of the variations which would occur due to the seasons of the year, and due 
to such weather conditions as Mr. Mallory referred to. 

We are in a position now, with more efficient methods of handling and keeping control 
of ship movement and equipment, to obtain such information, and yet no effort seems to have 
been made to keep records of the variation of the fuel item. So far no such information 
has been available, in the form of general data on this subject accessible to those who are 
interested. i 

For instance, if an estimated figure were given by an expert as to the handicap on the 
ocean-going liners, due to the difficulties of operating in heavy weather during the winter sea- 
son, compared with the summer season, we could form a clearer idea as to the possibilities of 
comparing the effect of diverse conditions on fuel costs for various classes of trade. 


CAPTAIN SULLIVAN :—This morning I met a very good friend of mine who said: “Mr. 
Sullivan, I read your paper, and while it was very good as far as it went, you must have 
some further and more decided arguments that you could present.’’ “Well,” I said, “I have 
not attempted to go into the subject further,’ and my reason for that, gentlemen, is this— 
that a little knowledge is a dangerous thing. We can bring facts before people, but it is im- 
possible for a human being to force these facts into the heads of other men. I am not 100 per 
cent perfect, and I do not pose to be any such thing. I am as closely connected with those 
who own the vessel of which I am master as it is possible for one human being to be closely 
connected with another when they are not related, and the results obtained have been ob- 
tained in the face of bitter competition and adverse criticism. It is not the first time I have 
made that statement, even in this meeting. 

There is a marked difference between the operation of a ship in winter and in summer, 
and the figures which I have given are for a period covering both. 

I have seen the time when it took me twenty-two days to come from Antwerp to New 
York, and I have made the same passage in 11.5 days, and that represents the difference be- 
tween good weather and bad weather. Of course, in foggy weather, the engineer reduces 
the speed of the boat. 

The most important criticism that I have heard here this morning was by the good gentle- 
man who says we can produce better results if we spend more time on the equipment for han- 
dling cargo. That is the best statement I have heard. We can improve our methods of 
handling cargo by machinery. 

I wish you good gentlemen who are naval architects and ship designers could take time 
and study the European system of installing what we call permanent grain fittings, by which, 
when the vessel has an emergency cargo of grain, we do not have to build a lot of grain 
fittings to comply with the underwriters’ requirements. That is something which involves 
an expenditure of approximately $2,000 or $3,000. Two years ago I wanted that done, 
and at that time the cost of putting in those fittings was frightfully high, and I backed 
down and did not have it done. 

The main difficulty in regard to fuel, and which tends to increase its cost, is that when 
your contract runs out and you go out to renew it, you find that the cost of coal has gone 
up like the German mark. When you go to buy fuel abroad you will find that the cost is 
high and the tonnage short; I have had as much experience with buying fuel abroad as any- 
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body else, and I have never been able to come within 20 tons of a just delivery of the 
fuel—that is, my calculation did not agree with the calculation of those who sold the coal 
within 20 tons. 

The cost of operation of an American ship and the cost of operation of a foreign ship 
over the identical run are practically the same. We will take a ship, say that runs from New 
York to Liverpool, and one under the British flag and one under the American flag, and the 
only difference in the cost of operation is on the ship itself{—stevedoring and labor charges 
about the same, port charges a little different, and the loading and unloading of the cargo 
about the same, and fuel is the same; the only difference is on the ship, and that is where you 
must study the possibilities for making improvements. I have maintained for years that these 
great organizations are wonderful successes who pay men for their brains and ability and 
require them to work. I do not wish to say anything that would reflect in any way on the 
character of the men whom we employ on shipboard, but we must pay sufficient to get the 
proper type of brains to operate these ships, so that we may get the results, and we 
must go to it. 

I do not think the time will ever come when you can build a ship in America as cheaply 
as you can build it abroad. That is because the American workmen receives more money, 
and his work is better than in many other places. 

It may be of interest to you gentlemen, who think it is a simple matter to compare costs 
of operation, for me to say that I took a cargo of 200 tons of grain to Hamburg, and the 
American longshoremen got 80 cents an hour, and the German longshoremen got 450 marks 
per hour, and over here the rate of exchange for the mark was 3,000 marks to the dollar. 

A doctor came on board my ship and said “Captain, can you give me a little some- 
thing to eat? I get 15,000 marks a month, and I have a wife and three daughters.” That 
is one reason why we cannot compete with such conditions. 


Tue PresiDENT :—Gentlemen, I am sure you have been interested in hearing the paper 
which has been presented to us by Captain Sullivan, and the most interesting discussion which 
has followed it, and on behalf of the Society, I extend the thanks of the Society to Captain 
Sullivan for his valuable paper. 

The next business will be paper No. 8, “A 1,650 Horse-power Gasoline Fire Boat,” which 
will be presented by Mr. Arthur D. Stevens, a member of the Society, who comes from Jack- 
sonville, Florida. 


Mr. Stevens then abstracted his paper. 


A 1,650 HORSE-POWER GASOLINE FIRE BOAT. 


By A. D. STEVENs, Esg., MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


While the need of a fire boat for a city having 7 or more miles waterfront, over half 
of which is actively used by commerce, is self-evident, the special conditions existing at Jack- 
sonville made it somewhat difficult to design a boat that would satisfactorily fill all the 
requirements. 

While a portion of the frontage is occupied by large industrial plants and extensive 
transportation terminals that demand a powerful boat of great capacity, yet the main busi- 
ness portion of the city is bordered by narrow and shallow slips and a collection of wooden 
piers and structures which menace the valuable abutting structures on solid ground. 

A steam fire boat of sufficient capacity could not be used to any advantage in this last- 
mentioned locality as its draught and size would be too great. 

A dozen or more years ago the writer endeavored to satisfy these conditions by design- 
ing an all-gasoline motor-driven boat of about 4,500 gallons per minute capacity, which 
could have been built at that period for less than $50,000. The use of gasoline on so large 
a scale did not appeal to the fire department which was still wedded tc the steam fire engine 
and had no use for gasoline, and so the project was abandoned for the time. 

Four years ago, after the department had been converted to automobile trucks and motor 
fire engines, the fire-boat project was revived and the design of motor fire boat brought up 
to date. 

Financial and political considerations, however, held the question up until finally a com- 
promise was effected by deciding to purchase one of the government 110-foot wooden sub- 
chasers for a nominal sum and fitting her up as a fire boat. 

The writer submitted designs and specifications for the remodeling and conversion of 
S. C. 145, the boat the city had bought, which were accepted and ordered carried out under 
his directions as engineer in charge. Proposals were advertised for and finally awarded, 
and the boat has been completed. 

As far as the writer can ascertain, this is the first complete full-powered fire boat to 
be entirely motor driven. 

As a capacity of not less than 5,000 gallons per minute at 150 pounds pressure was 
desired and it was necessary to retain two of the three 220-horse-power propelling motors, 
it will be seen that there was no room to spare in a light wooden hull 110 feet by 14 feet 
by 8 feet. 

The plan adopted was to build up the hull for 50 feet amidships, 3 feet higher, using all 
steel construction. This was done by first clearing away everything in this space clear to the 
skin of the hull, cutting off deck beams flush with shelf and putting on an inside facing 
strake which, with the waterway and shear strake, formed a complete box girder. (See Figs. 
4 and 5, Plate 45). Steel angle frames were mortised through the waterway alongside every 
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other wooden frame giving a 24-inch spacing, these angle frames extended down 30 inches 
into the wood hull and were bolted both to the frame alongside and to the outer planking. 

The %4-inch steel side plates extended 6 feet beyond the bulkhead at each end and were 
fastened down by lag screws every 6 inches through a 2%-inch by 24-inch bounding angle. 

The deck beams were 6-inch channels with 2-inch by 2-inch brace angles instead of gus- 
sets. Deck plating 3/16-inch finishing at sides and ends with 2¥%-inch by 2)%4-inch cover 
angles. 

The pilot house at the forward end is all steel of a little lighter scantling. This gave a 
machinery space 50 feet long, the full width of the hull. The after 20 feet of this was taken 
up by the propelling machinery and auxiliaries, the arrangement of which was left undisturbed 
save by the removal of the center 220-horse-power “Standard” engine, together with its 
shaft, wheel and rudder. 

In the forward 30 feet there are installed four 8-inch three-stage De Laval centrifugal 
fire pumps, each directly connected to a 300-horse-power “G. R. C.” type Sterling eight- 
cylinder motor. These pumps are right and left and are arranged two on each side with 
a working gangway 30 inches wide between. The pumps are in the center and take their 
suction from a 10-inch fore and aft suction main between them. This main is fed by four 
10-inch seacocks, two at each end, each with its stop valve and a 24-inch washout connec- 
tion from the discharge main between the stop valve and out-board strainer. The suction 
main has two flexible diaphragm joints to take up any working of the hull. The pump suc- 
tions connect through 8-inch standard ells and gate valves to 8-inch by 10-inch standard 
crosses in the suction main. By this arrangement all the pumps can draw from any one of 
more, or all the seacocks. As the boat may have to operate in shallow muddy slips the con- 
sequent danger of stoppage from choked seacocks is thus practically eliminated. 

The discharge connections are on the outboard side of the pumps and connect to the 10- 
inch central overhead discharge main through 8-inch by 6-inch reducing ells, 6-inch swing 
check valves, 6-inch copper bends and 6-inch stop valve. 

Owing to the sharp dead rise of the hull it was not practical to set the pumps low 
enough to prime completely by gravity, and a Nash “Hytor” exhauster, driven by an elec- 
tric motor, creates a vacuum system which primes the pumps almost instantly. 

The outlets from the discharge main consist of two 8-inch risers forward and aft, each 
with a six-valve turret head surmounted by a 2,500-gallon “Invincible” monitor nozzle, and 
a 6-inch riser to the top of the pilot house with a similar nozzle. 

All valves and fittings throughout the suction and discharge systems are regular manu- 
facturers’ standard and extra heavy patterns, except the sea chests and turret heads. 

Both suction and discharge mains have a central stop valve allowing forward and after 
sections to be operated independently. 

Since there are in the 50 feet by 14 feet machinery space forty-six gasoline motor cylin- 
ders aggregating 1,650 horse-power, the question of ventilation is of prime importance. 
This is provided for by two 2,000-cubic-foot-per-minute electric blowers, taking air through 
the after end of the steel trunk house and delivering it through ducts abreast of each pro- 
pelling and pump engine. 5 

To remove the hot air there is a 26-inch electric ventilating fan in the 42-inch ventila- 
tor stack. In addition there are two 5-inch electric exhausters, taking air from the bilges 
of the engine and gasoline tank rooms. There are also sixteen 14-inch air ports in the sides 
of machinery space. 
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In the 20-foot space used for the propelling machinery are two 220-horse-power six- 
cylinder air starting and reversing “Standard” motors, each driving a 48-inch diameter by 
42-inch pitch three-bladed wheel of “Case” outward thrust pattern. Back of each wheel is a 
bronze rudder of balanced type. This arrangement of wheels and rudders gives much better 
handling qualities in close places than are usually found in craft of these proportions and 
does away with one of the main objections to the use of these subchaser hulls for this purpose. 

A 4% K.W. “Standard” auxiliary air compressing and generating set furnishes air for 
handling the main engines, electricity for lights and motors, and for keeping charged two 75- 
ampere-hour 110-volt storage batteries. These, with the necessary switches and instruments 
and the two electric blowers, take all the available engine-room space not required by the 
main engines. 

Including a 2-horse-power electric fire-alarm siren, there are seven motors and a search- 
light, as well as the lighting system, to be supplied with current. The circuits and switches 
are so arranged that either battery or the generator can carry the full load, or it can be 
divided between the three. 

The gasoline supply (1,200 gallons) is carried in the compartment aft of the engine 
room, from which it is cut off by a watertight steel bulkhead; it is stored in three No. 12 
gauge copper tanks, 36 inches by 96 inches, from which it is forced to the motors by air 
pressure from the air storage tanks. All openings to tank space are protected by wire gauze 
screens. 

Each propelling and pump engine exhausts directly out through the side of the hull, the 
exhaust being cooled and muffled by direct introduction of circulating water discharge. 

On the forward and after decks are hose boxes each containing 1,000 feet of hose. A 
3-foot heavy iron rail extends around the main and pilot-house decks. All the steel decks are 
fitted with removable wooden gratings. Heavy iron chocks and double bollards are fitted to 
each quarter of the steel trunk house. 

While the contract specifications of the pumping units called for a delivery (for each 
unit) of 1,250 gallons per minute at 150 pounds pressure and 1,100 gallons at 250 pounds, 
the tests at the builders’ factory showed nearly 1,500 gallons at the lower pressure and 1,200 
gallons at the higher. Tests at lower pressure gave a capacity of 1,750 gallons at 100 
pounds, making a total of 7,000 gallons for the four pumps. 

A special feature of this pump installation is that no compounding of the pumps is 
requited to deliver the high pressure—250 pounds. The entire range of pressures is obtained 
by varying the speed of the engines. 

These motors respond as readily to the throttle as a steam engine, and changes of speed 
from 1,000 to 1,500 revolutions produce all the range of pressure required. 

The engines at 1,500 revolutions run very smoothly and develop 300 horse-power, with 
a gasoline consumption of less than 0.66 pound of gasoline per horse-power hour. 

The position of the propelling engines was so near amidships that it necessitated placing 
the pumping machinery further forward than was desirable for proper trim. To correct this 
about 10 tons of iron ballast were stored in the after end of the engine-room bilge. 

The running trim is 7 feet draught forward and 6 feet 6 inches aft. 

Some apprehension was felt that there would be an excessive list from the nozzle re- 
action when discharging full capacity directly abeam, but tests made showed only 5 to 6 de- 
grees list under this condition. 

Preliminary runs have developed a speed of 15 miles, with engines making 450 turns. 
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Summing up, the city of Jacksonville has secured, at a cost of less than $70,000, a fire- 
boat of 7,000 gallons per minute capacity and a speed of 15 miles per hour, with a displace- 
ment of only 110 tons and a draught of 7 feet. 

No quarters are provided on the boat, the crew being quartered in a station house ee 
alongside the slip where the boat is stationed. 


TABLE OF DATA. 


Wencth of mull (feet) ewe ies 110 Number propelling engines .......... 2 
Breadthvorlellig (eet) eecuscee acer 14 Number cylinders each engine........ 6 
Depthionehullls Gieeh) ras ererere eer: 8 Bore of cylinders (inches).......... 10 
Drauchtitonwarducrs sa stna cess 5 sche 7. “Stroke® (inches) tacieec cinta eee 11 
Prachi teatt war dacc tbs ne aceeacnt Lets 6' 6” | Speed (builders’ rating) (r.p.m.).... 460 
Displacement (tons) wens nese cra 110  Horse-power (builders’ rating)....... 220 
Length of machinery space (feet)..... 50 Diameter of propeller (inches)....... 48 
Width-of machinery space (feet)..... IW6 > Pitchor propeller (Gnches)-e ae 42 
Hecht of machinernysspace) (deeb)... 4)) les eNumber of bladesa.e es. eel 3 
Projected area of blades (%)........ 32 

Numberofipumps eee mecca eee 4 

Ay PEs Ge Mee pays sten tet te Three-stage centrifugal 

Size’ (inches) tee crosincsinne acerca) weve 8 

Speedia(rejpsma)it sy aaeteon eae 1,000 to 1,500 

Capacity (gnipsm) sl. cnetwrcmauencntee 1,750 

Number of cylinders each motor....... 8 

Bore of cylinders (inches)...........- 534 

Strokel (inches) ifsc: ices oc anierceeis 634 


Horse-power (builders’ test) 1,500 r.p.m. 300 


The general arrangement of machinery is shown in Figs. 1, 2 and 3, Plate 44, of accom- 
panying plans. The special arrangements of pumps and piping, as well as the method of 
joining steel work to wood, is shown in Figs.4 and 5, Plate 45, which are sections through 
seacocks and pump suctions respectively. Fig. 6, Plate 46, is a diagram showing pump 
performance. 

Trial tests made since the boat has been co npleted have been very satisfactory ; a speed of 
12 knots was obtained without exceeding 425 revolutions of the propelling engines, which, 
under full power, gave 475 turns. At full speed ahead the boat was brought to a complete 
stop in less than one and one-half lengths distance and 22 seconds time. A complete turn 
was made at full speed in a 125-yard diameter circle. The boat also answered the helm 
while backing with both engines. 

Two-hour tests of the pumps by the underwriters’ representatives gave a sustained capa- 
city for each of the four pumps of over 1,500 gallons per minute at 150 pounds pump pres- 
sure, or 20 per cent above contract requirements. Two full 3-inch turret streams were sus- 
tained at 160 pounds pressure, and one 3-inch stream was projected vertically over 330 
feet with 250 pounds pump pressure. The accompanying photographs show some of these 
performances and also show the arrangement of machinery and pumps in engine room. 
(Plates 47 to 52.) 
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DISCUSSION. 


THE PRESIDENT :—Gentlemen, you have heard the presentation of Paper No. 8, “A 
1,650 Horse-power Gasoline Fire Boat,” by Mr. Arthur D. Stevens, Member. The paper is 
now open for discussion. 


If there is no discussion, I desire, on behalf of the Society, to express our thanks to 
Mr. Stevens for this very interesting paper, and for having come all the way from Jackson- 
ville to read it to us and tell us about it. 

I am sorry there has not been some discussion, but I presume this paper is something 
that is unusual, and not many of the members feel they are in a position to discuss it. Of 
course, as there has been no discussion, it will not be necessary to ask for any replies. 

We will now have Paper No. 9, entitled “The Longitudinal Strength of Rigid Air- 
ships,” by Prof. William Hovgaard, a Member of the Society. 


Professor Hovgaard then presented the paper. 


uy 


THE LONGITUDINAL STRENGTH OF RIGID AIRSHIPS. 


By ProFessor WILLIAM HovGAArRD, MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


INTRODUCTION. 


The general strength of rigid airships is a problem so much akin to the corresponding 
one for ordinary ships that it is believed to be of interest to the members of this Society, 
the more so as some of them are actively engaged in the design and construction of this new 
craft. Yet it must be admitted that the structure of an airship is in several respects radically 
different from that of an ordinary vessel and in fact from any construction hitherto 
attempted by man. The extreme requirements to a saving in weight make it necessary to 
adopt an entirely novel combination of girders with steel wires of high tensile strength. The 
girders are constructed of the lightest metal we possess. At the same time the factor of 
safety is cut down to a figure which would not for a moment be considered either in ship- 
building or in civil engineering. These features necessitate a nicety of design, an accuracy 
in calculations, and a perfection in construction unparalleled in structural work in the two 
branches of engineering just referred to. They call for an extensive theoretical and experi- 
mental study of a most difficult nature, involving, as they do, new and intricate problems in 
structural design and in aerodynamics. An airship in its complete form is one of the highest 
and boldest achievements in engineering. 

The present paper results from a study of this subject carried out by the author when 
retained by the Navy Department in a consulting capacity in connection with the design of 
the rigid airship ZR-1. The fact that the paper introduces for the first time a new and im- 
portant subject to the members of this Society will, I hope, serve as an excuse for its great 
length. 


I. GENERAL DISCUSSION OF THE STRUCTURE OF A MODERN RIGID AIRSHIP. 


For the sake of those who are not familiar with the general construction of airships a 
brief description is given of the principal features of a ship of the Zeppelin type and I choose 
as an example the German L-49, which was completed in 1917. In the fall of the same year 
she was forced down intact at Bourbonne-les-Bains and was captured by the French, who 
made a careful survey of her. She has served as a basis for the design of the ZR-1, now 
under construction at Philadelphia and Lakehurst. 

Referring to Plate 53, the form of the sections of L-49 is that of a fairly regular poly- 
gon, approaching very closely to a circle. The longitudinal main girders, with the excep- 
tion of the two bottom girders, are equidistant, 6 meters apart, and midway between them 
run lighter, so-called secondary longitudinals, which cannot, however, be considered as inte- 
gral parts of the structure, since they are not in efficient shearing connection with the main 
girders or with one another. The two bottom or M-girders are more closely spaced and 
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form together with an inner longitudinal, the N-girder, a triangular “keel girder.” The polyg- 
onal form of the structure is preserved by means of main frames spaced 10 meters apart, 
assisted by intermediate frames placed midway between the main frames. The longitudinals 
and the frames are all connected with each other at their points of intersection, but the con- 
nection between the secondary longitudinals and the main frames is very indirect. The points 
of intersection are referred to in the following as the joints. The structure so far described 
is incapable of resisting shearing and torsion. If there were no interconnections between the 
longitudinals, they would be able to move lengthwise relative to each other without meeting 
much resistance; the frames could distort freely, and the whole ship could twist around its 
axis. In order to prevent these actions the rectangular panels formed by the main longitu- 
dinals and the main frames are each of them spanned by two diagonal wires, which we shall 
refer to as the “shear wire” and the “counterwire,’ meaning by the former that wire which 
takes the shearing load in any given case. When an airship is in the hogging condition, the 
wires that are inclined downwards towards the bow forward of the section of maximum bend- 
ing moment and downwards towards the stern aft of that section are the shear wires. 
Another set of somewhat lighter wires span in the same way the panels which are bounded 
horizontally by the main longitudinals and vertically by consecutive main and intermediate 
frames. These wires, shown dotted in Plate 53, are referred to as the secondary wires; they 
are omitted in certain parts of the bottom, but are fitted completely in the upper part of 
the ship and in those parts of the bottom where the cars are suspended. Locally there are 
deviations from this system of wiring, but on the whole there is almost perfect continuity in 
form and structure, more so than in the shell construction of an ordinary ship. The main 
frames are stiffened in their own plane by a system of diametral and chord wires, which 
effectively prevent distortion in a transverse plane and play the same part in the structure as 
transverse bulkheads in an ordinary ship. 

The structure of an airship differs essentially from that of an ordinary ship in that the 
shearing is taken entirely by wires incapable of resisting compression, although not, as shown 
in the following, incapable of transmitting compressive forces so long as they are taut. When 
an ordinary ship is subject to shearing, the lines of principal tensile and compressive stress 
run continuously along the shell plating, crossing each other at right angles. When subject 
to combined shearing and bending, the shearing stresses attain their maximum value at the 
neutral axis and the lines of direct stress are here inclined at 45 degrees to the horizon.* 
In an airship the lines of stress will tend to arrange themselves in the same way, but this is to 
some extent prevented by the peculiarities of the wired structure. While the shear wires 
are in tension, the counterwires, even if set up with an initial tension, are liable to be slack 
when the shearing deflections are very great. The tensile stresses at the neutral axis are 
able to act along the shear wires in diagonal lines, much as they do in the shell of an ordi- 
nary ship, but if the counterwires are slack, the principal compressive stresses, which tend 
to act at right angles to the tensile, find no direct path and are forced to flow partly through 
the longitudinals, partly through the frames, which together form the rigid skeleton of the 
ship. At the joints, however, we may expect to find the stresses distributed as in a con- 
tinuous plated structure and the principal direct stresses at the neutral axis inclined at 45 
degrees to the horizon. The conditions are similar to those which would exist on the sides 


*The general flow of the stresses in the shell plating of a ship is illustrated in Fig. A, Plate I, page 46, in 
the author’s book on “Structural Design of Warships.” 
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of an ordinary ship if openings were cut in the shell plating between the frames and Jongitu- 
dinals as indicated in Fig. 1, where a thin diagonal strip of plating, incapable of resisting 


compression, is left in each panel. Here, again, the lines of compressive stress at the neutral 
axis will be directed along the frames and longitudinals. This peculiar distribution of the 
stresses will locally influence the strains in the structure and may, for instance, cause a longi- 
tudinal to be in compression between two joints, which themselves are subject to a tensional 
stress across a transverse plane through the center of the joint. This anomaly exists where 
strong shearing is combined with a small bending moment. It follows that only at the joints 
are the stresses distributed as in a continuous plated structure, and if we want to apply the 
ordinary theory of bending to determine the stresses, it appears from these simple consider- 
ations that it is best to consider sections at the frames taken through the center of the joints. 


II. METHODS OF CALCULATION. 


In order to calculate the stresses in the girders and in the wires, it is necessary first to 
consider, in a general way, the mode of loading. 

When an airship is floating in statical equilibrium, the straining actions are due solely to 
the buoyancy and the weights which are readily calculated. The buoyancy is very evenly 
distributed (about as in a submarine) and part of the load—viz., that due to the hull—is 
distributed practically in the same way; also the consumable weights: fuel, ballast, ammuni- 
tion, etc., are fairly uniformly distributed, but the remaining load resides chiefly in the cars 
with their machinery, the weight of which is applied in a rather concentrated manner sus- 
pended under the hull. The consequence is that in the vicinity of the cars the shearing has 
maximum values at points where considerable bending exists at the same time. In one or 
more places, on the other hand, the conditions of loading may come to resemble those existing 
in the axle of a carriage, where pure bending, practically without shearing, exists between the 
bearings. The load and buoyancy are so arranged that the ship is normally in hogging con- 
dition so as to ensure that ordinarily only the lower longitudinal members shall be in com- 
pression. This is desirable because failure of the longitudinals is much more likely to occur 
in compression than in tension, and the heavy keel structure which runs along the bottom of 
the ship is better able to stand compression than the top girders. 
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When a ship is in flight, it is subject to aerodynamic loading and inertia forces which 
are superposed on the statical load. The aerodynamic forces seem to produce the greatest 
bending moments when the ship is going at an angle of pitch in rectilinear flight, in which 
case the aerodynamic load curve has a marked hump at each end. 

The problem of determining the magnitude and distribution of the dynamic forces is 
outside the scope of this paper; it shall here merely be stated that it forms one of the most 
difficult problems in airship design, because it is not as yet fully cleared up experimentally. 
It is known, however, that unless airships are handled carefully when going at high speed, and 
especially at low altitudes, the dynamic stresses are likely to exceed the statical stresses very 
considerably. This was one of the lessons of the R-38 disaster, which has led to a more com- 
plete study of this branch of the subject. Before that disaster occurred, it was generaily 
thought sufficient to provide for the static forces, the assumption being that the dynamic 
forces would be less serious. 

It is assumed that the forces, to which the ship is subject, are known and that curves of 
shearing force and bending moment are constructed corresponding to the various conditions 
of loading. The problem here to be discussed is how to calculate the stresses in the main 
structure from these data. 

At least two modes of calculations have been used by designers of this craft. One, the 
“method of transverse shears,” described by Mr. E. H. Lewitt in Aeronautics,* consists in 
calculating the tensions in the shear wires due to shearing only and resolving the forces so 
obtained along the longitudinals. By a summation of these forces, beginning from either 
end of the hull, the end load accumulated at any point of the longitudinals in determined. 
The longitudinals are regarded as consisting of rigid bars connected at the joints by friction- 
less hinges and the deflections of the hull are supposed to be wholly due to the stretching of 
the wires. As this method takes no account of the elastic strains and stresses due to bending 
of the ship as a whole, it cannot give a complete solution. 

The other method, referred to as “the method of bending moments,” is based on the 
ordinary formula for bending and gives the longitudinal stresses in the girders, but as ex- 
plained below, the assistance rendered by the wires in taking the longitudinal bending forces 
has been hitherto disregarded. The tension in the wires due to shearing can be determined 
in any panel by considering the effects of shearing in each frame space separately. 

The main purpose of this paper is to show that the bending method is essentially sound, 
and that with certain modifications it is reliable as a means of comparison between the 
strength of different airships. The shear method, on the other hand, in spite of its labori- 
ousness, is incomplete because the elastic elongations and contractions of the girders are neg- 
lected. The relative validity of the two methods has long been a vexed problem, and it is 
evidently of the greatest importance that this fundamental question should be definitely settled. 

It is convenient for the sake of clearness to approach the problem synthetically, build- 
ing up our conception of the complex reactions in an airship from the most elemental cases 
and finally, by combining these, to pass on to the more complete and general case. With 
this in view the author has made a study of a number of simple cases, but unfortunately it was 
impossible to include all of these in the present paper, which is already rather long. 


*Aeronautics, London, Feb. 12, Sept. 9, 1920. 
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Ill. RECTANGULAR PANELS. 


The panels here considered consist of two vertical bars, in some cases called the posts 
or frames, 4,C, and A.C, denoted by (1) and (2), see Fig. 2, and two horizontal bars, 
marked a and c, sometimes referred to as the longitudinals or girders. The four corners of 
the panel are called the joints, which are supposed to offer no resistance to distortion. There 
may be one or two diagonal wires marked (1) and (2). The frames are assumed to be abso- 
lutely rigid, but the girders and the wires are elastic. When not otherwise specified, the 
wires are supposed to be initially just taut before any forces are applied to the panel. Frame 
(1) is held fixed and the effects of gravity are disregarded. The horizontal forces acting at 
the joints are denoted by P, the vertical or shearing forces by Q, the total tension in the 
wires by 7, and the end-forces acting on the girders by F, all with suffixes as required. The 
girders are of duralumin, the wires of steel. 


ee ie 


rig. 2. 


Ey = Modulus of elasticity of the girders (4,700 ts. per square inch). 

Ew = Modulus of elasticity of the wires (13,500 ts. per square inch). 

a = Sectional area of girders. 

ao = Sectional area of wires. 

! = Length of girders. 

h = Height of frames. 

@ = Angle which the wires form with the girders, tan ¢ = 

Case 1. Tensile P-forces act on the panel. The fictitious bar—Referring to Fig. 2, 
equal and parallel P-forces act at J. and C,. The tendency of A,C, to move upwards is 
prevented by a fixed support at Aj, against which the panel presses with a force Q, creating 
an equal and downward reaction. The bars a and c elongate; the wire is stretched and put 
in tension. We have 


F, = P, ee ee COSNOr— lar 


The elongation of the bar a is: 
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The wire will elongate an amount Axc cos@ and hence: 


Fra AeGSOSIO TE 


Zsec ¢ 
This produces a horizontal pull at C,: 
3 
Tacos axcoe ? a IDS, 


assisting the c-bar in counteracting P. If we now put: 


Axc cos’ @ reE ahee iE 5 TB, 
l aa l 


it is seen that, as far as horizontal pull is concerned, we might replace the wire by a hori- 
zontal bar of duralumin of a sectional area a such that 


g= a Qo cos? ra) (1) 


where the ratio Ey for duralumin and wire steel has a value of about 2.87. 
D 


Substituting this fictitious bar for the wire at C,, we have: 


T cos p = S26 a Ep 
F= Ae 1B 
l 
a AN (a +a) Ep 
Hence = aa P sec o (2) 
py= ep 
Aes (3) 


These are important equations. They show how the pull at the joint is distributed be- 
tween the wire and the girder, and, evidently, if several wires are attached to the same joint, 
they can each of them be represented by a fictitious bar parallel with the girder. 

The rule expressed by (2) and (3) is applicable also in ordinary girder construction, 
where the diagonals may he flat bands of steel plates, angle bars or other profiles, the only 
condition being that the vertical frames or posts must be rigid and capable of préserving the 
distance between the girders. It applies in compression as well as in tension, but in case of 
wires only up to the point where the wires become slack. 
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If the support at A, were removed, the panel would distort, the frame (2) moving 
upwards until T = 0. Under the assumed conditions this does not occur, and we have: 


T = Q cosec gd 


Case 2. Tensile P-forces and a Q-force act on the panel.—As in Case 1, there is only 
one wire, and tensile P-forces cause the girders to elongate, but no support is found at A, 
and an independent shearing or Q-force is acting on frame (2), producing a downward de- 
flection. See Figs. 3 and 4, the latter of which shows in detail the deflections of the joint C,. 


We suppose first that only the shearing force is active. Under the action of shearing 
C. goes to Cy) creating a tension T in the wire, a contraction Av, in the c-bar and a ver- 
tical deflection A yp) in frame (2). 


T = Q cosec 9, ei) F,= T cos ¢= Q cot ¢. 


Fl ees Q/ cot @ 


IX tp ay Be 
i aEp akEp 


(contraction). 
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The elongation of the wire is: 


Ay, sin @ + Ax, cos ¢ = LT lsecp 
Qo 1 Dery 
BR Aryg= Ql cosec’? @ sec o A Qicot*@ _a+a Qcot’d¢ @ 
Cin, Js ak p a ak yp 


When now the P-forces are applied in addition to the shearing, the panel takes up a 
new position of equilibrium. The corner Cy goes to C,’, where the vertical deflection is 
only Ay and the horizontal deflection is Awe. It is here assumed that the elongation of the 
girders due to P is greater than the contraction due to 7, as would usually be the case in 
an airship when the P-forces are at all considerable. The tension in the wire is to the first 
order the same as before P was applied, and hence we have again: 


T = Q cosec } 
Further : 1, = 12 
F,+ Tcos @¢ = P 5) 
Dee l= OCotd 
IPI (P-Q cot ¢) 1 
A = SS pee ae ee 
ef akp ae akEp 
Ay sin @¢ + Axc cos ¢ = LYSE 
Gi [Dry 
Najeeaee Qlcote  Plcot¢ Nig, ye ECOL. 
4 a aEp aEp aEp (6) 


It is seen that Ay consists of two parts, one of which depends entirely on Q and is the 
same as if Q were acting alone, while the other depends only on P and represents the amount 
which the end of the panel is raised by the action of that force. 

The effect of the P-force is the same as if an upwards Q-force Q’ existed, counteract- 
ing and carrying part of the original force Q. If, then, the P-forces had existed in conjunc- 
tion with Q' only, there would have been no distortion and hence Q’ is the force necessary to 
balance the upwards tendency, the same as the reaction Q in Case 1. 

The deflection produced by Q’ acting alone is according to (4) : 


OAL ce (OCU CIS GO 
a aEp 


and equating this to the vertical deflection recovered by the P-forces according to (6), we get: 


ata Qlcot’'d _ Pl cot 


a aEp akp 
from which: 
a 
— ID 
Ores Soe eke (7) 
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The corresponding tension in the wire is 


Qa 
a oa 


T’ =(Q' cosec ¢ = P sec d (8) 
but this is precisely the tension produced in the wire in Case 1. While, therefore, the total 
tension in the wire is necessarily equal to Q cosec ¢, it must not be overlooked that, if 
P-forces exist, part of that tension is virtually due to these forces, which carry a corre- 
sponding part of the shearing load. . 

The end load on the c-girder, which under pure shear would be Q cot @, is now: 


ff; = P= O'cot & = ae P= (OO) CES 


showing that also here the load is made up of two parts, one due to the P-force, which is dis- 
tributed between the wire and the girder, as if there was no deflection, and another due to the 
difference in shear between Q and Q’. If only Q’ had been acting, that is, Q = Q’, we 
would get 


joe ue a P (8’) 


Tp tS (a 


If the P-forces acting on A, and C, had been unequal, we should obtain the same result 
as far as the c-girder is concerned. 

An investigation of the case when the P-forces are compressive gives similar results. 
The shear force acting alone gives a certain deflection Ay), but the P-forces now increase 
that deflection and at the same time compress the girders. The tension in the wire, however, 
remains unaltered, and is less than it would be for that deflection if produced by the Q-force 
acting alone. The effect of the P-forces is now the same as if an additional downwards 


FIG. 5. 


shear force Q’ were acting, and T as well as F may be regarded as virtually consisting of two 
parts, one of which is entirely due to P, the other entirely due to Q. This is in accordance 
with the principle of the superposition of small strains and deflections. 

Hence, whether the P-forces are tensile or compressive, we may regard the wire as a 
channel along which flow stresses, the magnitude of which are proportional to the sectional 
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area a. Just to the left of the center of the joint Cy, we have a total sectional area equal 


to @ + a through which flows a force P. One part 4 P flows along the c-bar and 
+a 
another _“ — P flows along the fictitious bar which represents the wire, and this is quite 
a+a 


irrespective of the Q force (so long as it is great enough to secure the tautness of the wire 
when the P-forces are compressive). The average stress in the joint C just to the left of 


the center is 


If the panel is connected to other similar panels, so that a shear wire 
a+a 


is running downwards to the right of the joint, we shall reckon the effective area to be 
a + a to the right of the joint and, hence, also at the center (see Fig. 5). 

Case 3.—This study leads to an important case which occurs in airships, where the panels, 
which are supposed to deflect downwards an amount Ay due to the shear force DQ acting 
on the entire frame, are prevented by adjacent panels from adjusting themselves to the action 
of the P-forces. Under these conditions internal reactions will be created in the transverse 
frames, which reactions relative to the panel under consideration may be regarded as ex- 
ternal forces. 

The reaction Q' at any panel is of such magnitude as just to counterbalance the action 
of P, which is a tendency to raise or lower the panel. We know from (7) that: 


C= =P tani 


a+a 


and from (8) that it creates in the wire a force, tensile or compressive: 


Tre eee: 
Qa 


If Q is the external shearing force, transmitted from the panel next above, the total tension 
in the wire will be: 


iP + —"_ p 
Q cosec ¢ ates sec @ (9) 


Hence the tension in the wires will not, as commonly assumed, be that determined by the 
shearing force alone, but yet the sum of all the vertical components of the 7-forces in the 
frame space will be equal to YQ. In other words, the internal reactions in the transverse 
frame must neutralize each other completely. 

In the c-girder the combined effect of P and Q is, under these circumstances : 


HO cole = (z0) 


Case 4. Initial tension in the wires——Only panels with two diagonal wires need to be 
considered, since initial tension cannot exist in a single wire when the panel is held at one 


frame only. 
We go at once to the general case when tensile or compressive P-forces act in conjunc- 
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tion with a shearing force Q (see Fig. 6). The wires are supposed to be under an initial 
tension T) and the elongations or contractions of the girders, reckoned from the initial inert 
condition, before the wires were tightened, areAx,, Ax,4, and Ax,. 


aX) 


We have for both girders: 


F, = T, cos @ (11) 
Tl cos } 
Regptee EeLCOS Ps 
: aEp 2) 


Suppose first that the P-forces are tensile. The fundamental equations are: 
F,+T.,cos¢ =P 

Lee | (13) 

T, — T, = Q cosec $ (14) 

The difference between the tension in the wires is such as to just balance the vertical 


shearing force. 


Ax, of Axc= Telcos ¢ + Fd 


akEp ( ) 
5 
Nios A INGA Tf cos @ + Fil 
i akEp 
(Pw TR [ (Ax, + Axc) cos ¢ + Ay sin ¢] as 
y : Zsec ¢ ote Gs 
I 
ee [ (Ax + AX) cos @ — Ay sin ¢] p x 
f ‘ / sec o eee 
From equations (12) to (16): 
eae, “Pp : 
+ ee sec @ + 4Q cosec ¢ (17) 
=D, e = P sec @ — 4Q cosec @ (18) 
a+a 
F, = —*— P - Tcos¢ +30 cot (19) 
a+a 
Pe P —T cos ¢ — $0 cot ¢ (20) 


a+a 
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The total elongations from the initially strained conditions as well as the vertical de- 
flections are found to be in amount the same as if no initial tension had existed, and hence 
the rigidity is the same. 


Due to the initial tension the stress in the bars is reduced by an amount T.cosip but 
a 


I 
Rea 
It is seen that the tension in the wires is due to three causes: first, the initial tension 
To; second, the pull P; third, the shearing force Q. The second of these varies directly as 
the effective sectional area of the wire. The heavier the wires, the greater the share which 
they take of the longitudinal pull. 
The vertical deflection is 


the stress in the wires is increased by an amount 


Ay ata Qlcot’¢ (21) 
a 2a En 
which is the same as if no initial tension existed, but only one-half of its value in a single- 
wire panel. 

When the P-forces are compressive, the formulas given for tensile forces hold good 
when the sign of the P and F-forces are changed. 

The vertical deflection is the same as when the panel is in tension (21) and much less 
than if there had been no initial tension in the wires. Hence the rigidity under shearing is 
greatly increased. 

Since the elongation of the wires caused by initial tension is much greater than the cor- 
responding contraction in the girders, even a moderate tension in the wires is sufficient to pre- 
vent them from becoming slack within the limit of the safe working stress in the girders. 
Under great shearing, however, the counterwire may become slack, but the stresses in the 
girders and in the wires are the same as in a single-wire panel. 

Thus the strength of the frames under these conditions is not affected by the initial ten- 
sion in the wires, but the rigidity is increased. 


(miei {3} 3 


IV. A COMPOUND N-GIRDER. 


Space does not allow a complete discussion of this case, but as it forms an important 
link in the investigation of the relative merits of the bending and shearing method, it is neces- 
sary to state the main results. The design of the girder is shown in Fig. 7; it is practically all 
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web and is loaded in its own plane. It is assumed that lateral bending is prevented without 
affecting the stresses. According to the shear method there should be no longitudinal forces 
acting at the joints of the two middle girders, but between the joint compressive forces are 
produced locally by the tension in the wires. The upper girder as a whole would be in ten- 
sion, the lower in compression. Clearly such a girder, under the loading indicated, would 
bend, and the middle girders would take actually their share of the general strains. 

If four girders such as that in Fig. 7 are combined to form a box-girder of square 
section as indicated in Fig. 8, and if each of the side girders are put under the same load 
as in Fig. 7, it is found according to the shear method that only the four corner girders 
should be active, none of the other girders would assist in carrying the load, except in so far 
as they would act as local struts for the wires. Again, this cannot be correct. If the top and 
bottom girders are provided with a system of double diagonal wires set up with initial ten- 
sion, the middle girders will evidently form an integral part of the flanges of the box girder 
and must come under a general longitudinal strain in bending. In fact, the failure of the 
shear method is brought out as soon as it is applied to the horizontal flanges of a structure, 
where horizontal shearing transmits longitudinal strains from one girder to the other. 

It was attempted for the purpose of comparison to determine the internal reactions in 
the compound N-girder in an exact manner by the Principle of Least Work as well as by the 
Method of Deflections, but these methods, even in this simple case, led to a great number of 
cumbrous equations, involving determinants of such formidable proportions that a solution 
in this way seemed impracticable. 


V. THE EFFECTS OF SHEARING AND BENDING IN THE STRUCTURE OF AN AIRSHIP. 


We consider here an airship of regular polygonal section which is entirely symmetrical 
about a horizontal plane through the axis and in general construction similar to L-49. The 
wires are supposed to be initially just taut. 
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FIG 10. 


FIG. 9. 


It is proposed to distinguish sharply between the effects of shearing and bending, and 
it is assumed that the stresses and strains which they produce can be superposed on one 
another. Shearing may exist in vertical, horizontal, or other planes, but for the present we 
shall deal only with shearing forces directed vertically in transverse planes, and to fix our 
ideas we consider in particular the shearing and bending actions in the forebody of a ship 
in hogging condition. 
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We assume first that the ship is subject to pure shearing, producing a system of inter- 
nal reactions and certain strains and stresses throughout the structure, and to the ship in this 
fictitious condition we apply the bending moments which would actually be called forth by 
the shearing. Each frame space may be regarded as typical of the whole structure and may 
be dealt with separately. 

We consider a section of an airship enclosed between two frames (1) and (2) and 
assume first that frame (1) is held fixed in a vertical position, while (2) is free to deflect 
(see Figs. 9 and 10). 


A. The Effects of Shearing. 


A system of vertical forces YQ acts on frame (2) tending to deflect it downwards 
relative to (1). We assume that no external forces act between (2) and (1), but that a 
similar system of forces YQ acts upwards at frame (1), constituting with that on frame 
(2) what may be called a shearing couple. The shear wires come in tension, the counterwires 
become slack, and the lower girder in each panel comes under compression. The result is 
that the wire and the lower girder in each panel together form, as it were, a cantilever loaded 
at the extreme end with a Q-force. The wire exerts a pull at a joint in frame (1), having 
a horizontal component which is exactly equal to the horizontal thrust exerted by the girder 
at the joint next below. Together the two forces constitute a couple, which balance the mo- 
ment Q/ and which, when combined with other similar couples, generally of different mag- 
nitude, produced by the cantilevers in the other panels, form an aggregate bending moment 
AM, acting on frame (1). Hence 


AM=ZQ/ (22) 


where / is the frame spacing. 

We shall now show how to find the stresses in the girders and the wires and further, 
that under the special conditions of symmetry existing in this case, the total reactions at the 
joints in (1) will have horizontal components P, which together constitute a system of forces 
conforming to the theory of bending, 7. ¢., they are proportional to the distances of the joints 
from the neutral axis. 

We use the same notation as in previous chapters and add suffixes as necessary, con- 
forming to Figs. 9 and 10. 

In any one panel we have the tension in the wire, 


_ Ay sin ¢ sin 6 — Ax cos 
f l sec o Bu A. (23) 


where @ is the angle which the panel forms with the horizon. This equation is obtained 
from that for the elongation of the wire given under Section III, Case 2, for pure shearing 
(just previous to equation (4) ), bearing in mind that a vertical deflection Ay causes a down- 
ward deflection Ay sin @ in the plane of the panel. ; 

The compressive force acting on the lower girder of the panel is: 


F=Tcos¢ (24) 
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The contraction of that girder is: 


Ngo OSES 
is aEp akEp (25) 
Qe nee 2 
T = Ay—— sin ¢@ sec’ @ sin 0 (26) 
at+a 72 


Since the total shearing force must be equal to the sum of the vertical components of 
the tension in the wires, we have: 


YQ=2T sin ¢ sin 6 (27) 
te BQ=Ay 32 S44 tan’ sin’ 0 (28) 


where the 2 sign comprises all the panels on both sides of the ship. Substituting the value 
of Ay as determined by (28), in (26) we obtain: 


Ta 2% sin @ sec’ @ sin 6 LO (29) 


Coma an Dias ee 
a ate sin’ 


When the section of the ship is a regular polygon as here assumed, the angle @ is constant 
and we get: 


T aa  cosec¢ sin é@d LO 


Saar (29") 
a+a aa ane 
sin’ 0 
Sn Ga 
If, moreover, a and a are the same in all the panels, we get: 
Tp = cosec ¢ sin 6 zQ (29”) 


> sin? 6 


The expressions (29) and (29’) differ somewhat from that usually given, because ordi- 
narily no account is taken of Av, the contraction of the girders. In fact, the usual formula 
as given for a ship with equidistant longitudinals but varying sectional area of the wires is: 


T = Mo cosec b sin 9 ZQ mn 
Za, sin’ @ (29") 


We assume here that the conditions underlying (29”) hold good, in which case, since 
g, DQ, and y sin?@ are constant for the given section, T is proportional to sin 9. The 
compression in the girders is found by multiplying the expression for T with cos@. From 
(29") we obtain: 


JP cot @ sin 6 ZO (30) 
D sin? 0 


which, again, is proportional to sin @. It must be noted that @ is the inclination to the 
horizon of the panel of which the girder in question forms the lower boundary. 
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Consider now two panels 2 and n + 1, the lower girders of which are called » and 
n-+ 1. Let W be the angle, which the radius from the center, O, of a frame to a girder 
forms with the horizon, and + the angle which the sides of the panels subtend at the center 
(see Fig. 11). 


We have: 
Pas: = Fa41+ Tn cos (30) 

where Fn,, and Tn are given by (30) and (29"). 
Let: 

T,, = K sin 6,, 

F,,.,=—-KX sin 6, ,, cos ¢. 
Where K = _cosec 2 Q is independent of variations in y and 6. 
2 sin’ 6 

Further: 


6, =60,41.+% and Vay. + 7 = 

7 x 

6, = — - ry ak y=) = Ho 

(ha 2) 
P,,,c0[ sin 6,—sin 6,,, | «| cos (W,,,-~ 
al +1] & [cos (bess - ©) 


35 e . C 
= GOS (Ce th =) || oc sin y,,,) sin e271 
2 
and since # is constant we have: 
Eee Oo STIG ene A (31) 


that is, the P-force is proportional to sin p and hence to the distance of the girder from 
the neutral axis, but it must be borne in mind that if the longitudinals were Spare irregularly 
or if aand a, varied, Pn,, would not follow this law. 

The result here obtained is important, because it follows that a shearing force acting 
at any frame produces in the next frame a system of P-forces which in the ideal structure 
here under consideration is in full accord with the theory of bending. 
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B. The Effects of Bending. 


Suppose next that a pure bending moment, M,., is applied to frame (2) and that its 
effects are superposed on those due to the shearing force YQ. It is assumed that the P- 
forces constituting M, are applied in accordance with the theory of bending, and we have 
then to study their transmission through the section (2)-(1). 

All the panels between (1) and (2) take the same downward deflection under the action 
of DQ, but when the P-forces are applied, the panels will tend to lift in the upper part of the 
ship and to drop in the lower part. This tendency creates reactions in frame (2), which comes 
under tension, but since the upward forces are equal to the downward forces, the panels 
will be unable to deflect either up or down. Under these circumstances, as given by equation 
(9), the tension in the wires above the neutral axis will be increased beyond that existing 
under pure shearing by the amount 7’, while that in the wires below the neutral axis will be 
reduced below that standard by the same amount, but the total sum of the vertical compo- 
nents of the tensions will be equal to the sum of the shearing forces. 


YT sin ¢ sin 0 = ZO. 


So also F is increased or reduced in each panel by an amount F’ as compared with its value 


due to Q. 
Hence (see Section III, Case 3) a force T’ is transmitted to the wire meeting at any 


joint on frame (2): 


Qa 


a P seco 
ata 
while a force: 
F =—* 
a+a 


will be directed along the girder. 
These forces superpose themselves on those due to shearing and, using (29”) and (30), 
we obtain: 


T = Losec $ sin 6 =Q ie es oar 
2 sin’ 0 a+a Ga) 
: 32 
pe cot @ sind 2Q | ZibID 


> sin? 6 ata 


It is believed that the facts expressed by these equations have not before been explained 
or pointed out, but they are evidently of great importance for the full understanding of the 
reactions in complex wired structures such as airships. The principal facts are that shear 
wires, when in tension, act as elastic struts capable of transmitting both tension and com- 
pression; that their tension, when the panel is under shearing, is not always determined ex- 
clusively by the shearing force; and that, even when so determined, the tension is virtually 
in part due to the direct pull or thrust acting on the longitudinals. Hence the shear wires, 
except when they are slack, should be considered as an integral part of the longitudinal 
strength members of the hull. 


160 THE LONGITUDINAL STRENGTH OF RIGID AIRSHIPS. 
VI. APPLICABILITY OF THE THEORY OF BENDING TO AN ACTUAL AIRSHIP. 


We have hitherto dealt chiefly with airships of ideal section, where the shearing force 
at one frame initiates a system of P-forces in the adjacent frame conforming to the bend- 
ing theory. It appeared, as far as the investigation went, that in such a structure the theory 
applies at least as well as in an ordinary ship. Actually airship structures deviate some- 
what from the ideal form. The sections are not always of a regular polygonal form through- 
out, the longitudinals and the wires may not be of uniform strength, and the keel structure 
is much heavier than the top structure. It is desirable, therefore, to inquire into the funda- 
mental assumptions underlying the bending formula: 


i a Gn 
i y 33 
so as to ascertain whether or not an airship possesses features that seriously impair its 


validity. 

The fundamental assumptions in the established theory of bending of a beam are : 

1. That the beam is homogeneous, of uniform transverse section, and perfectly elastic. 

2. That sections plane before bending are plane after bending. 

3. That longitudinal layers of the beam expand and contract laterally in the same way 
as if they were disconnected from each other. 

It has been proved by theory and experience that these assumptions can be departed 
from to some extent without invalidating the theory. It is found that, if the material is 
homogeneous and perfectly elastic, the theory applies even though the transverse sections vary, 
provided they vary in a continuous manner. It applies to curved as well as to straight beams 
even although the curvature varies, provided it varies in a continuous manner. At sections 
where great discontinuity exists, either in section or curvature, the theory does not apply. 
The way in which the bending couple is applied does not sensibly influence the distribution 
of the stresses except locally in the nearest vicinity of the sections where the forces are ap- 
plied. The plane of the bending couples need not be a principal plane of the beam. 

Assuming that the wires are set up with an initial tension and that hence, in general, both 
shear and counterwires are active, we shall now examine in how far the assumptions stated 
above hold good in an airship. 

As regards the first assumption, the sections in an airship vary in a strictly continuous 
manner, more so than in ordinary ships, where the continuity is often broken by a forecastle, 
a poop and by deckhouses. Each section approaches in form to that of a regular many- 
sided polygon, while in a ship a great discontinuity in form occurs at the deck edges. In 
a general way rigid airships are also of a more homogeneous construction than ordinary 
ships provided the wiring is fairly uniform or proportional to the girders; they are also 
perfectly elastic. Now, in spite of the deviations from the fundamental assumptions in 
ordinary ships, the theory has been found to give a fairly close approximation to observed 
data in cases where measurements of strains and deflections have been made, and it is gen- 
erally accepted by naval architects as an established fact that the method is reliable as a 
means of comparison between ships of not too different type. It appears, therefore, that 
the requirements of the first assumption are complied with in a satisfactory manner. 

The second assumption probably holds good under pure bending, where the deflections 
are entirely due to elongation and compression of the longitudinals, since the deviations of 
these strains from the requirements of the theory are extremely small in relation to the 
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linear dimensions of the transverse sections. The shearing deflections, on the other hand, 
are extraordinarily great, and it is in this respect that an airship structure differs most radi- 
cally in behavior from all other girders, including the hull of ordinary ships. It might be 
argued that the shearing deflections cause a distortion of the sections out of their plane, thus 
invalidating the theory. It appears, however, that we are justified in considering the strains 
due to shearing quite independent of those due to bending and in such case we may apply 
the bending theory, not only to the ship in its original unstrained condition, but also when 
it is distorted by pure shearing. It may then, in fact, be regarded as a slightly curved girder. 

We assume, then, that due to pure shearing the transverse frames are displaced ver- 
tically relative to each other, transforming the fair contour lines of the profile to more or less 
wavy lines. To every hump in the upper contour corresponds an upward hollow of the same 
height in the lower contour. The longitudinals, in order to accommodate themselves to 
these deflections, must all bend together; deflecting upwards or downwards by the same 
amount in each section, remaining parallel to one another in the parallel middle body. On 
account of their slenderness, the longitudinals can easily bend to the required gentle curves 
without suffering any appreciable general strain. For instance, a deflection of about 3 
feet amidships in one of the main longitudinals of L-49, supposed to be loaded uniformly and 
supported at the ends, would cause a stress in the upper channel of the girder of only 
about one-quarter of a ton per square inch. Hence it appears that we are justified in dis- 
regarding the general strains in the longitudinals due to the shearing deflection, and that 
we may consider the ship in that condition as a slightly curved beam to which, as stated 
above, the theory is applicable. The strains due to bending are simply superposed on those 
due to shearing. 

It remains, however, to consider the secondary strains created in the longitudinals at 
the joints with the transverse frames, because at these points there is a certain encastrement, 
which will offer some resistance to the bending of the longitudinals relative to the plane 
of the transverse frames. The result will be a bending moment at each frame, a local deflec- 
tion of the frames out of their plane combinedwith twisting and bending, and instead of the 
continuous curvature of the longitudinals over the joints there will be a stepwise curvature with 
points of inflection between the frames (see Fig. 12). The local bending and shearing strains 
so produced will cause additional stresses and a certain resistance to the general shearing de- 
flections of the ship and should be taken into account in calculating the total stresses, but they 
do not affect the applicability of the bending theory. 


FIGs Wee 


The third assumption enumerated above is generally considered to be justified in all 
except very broad beams. Since airships are of nearly circular section, the assumption may 
here be accepted. 

On the whole, then, we conclude that the bending method can be safely applied with a 
fair degree of approximation to airships as now usually constructed. 

The most serious deviation from uniformity of strength in airships as commonly con- 
structed seems to be the reduction in the size of the wires in the upper and lower part of the 
hull. This causes an irregular distribution of the stresses and prevents certain girders from 
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doing their full share in accordance with the theory of bending. Although there will always 
be a tendency towards a redistribution of the forces conforming to that theory, this may not 
be fully accomplished due to the relatively small number of frame spaces in an airship. The 
discrepancy may be discovered by comparing the horizontal shear at any girder as deter- 
mined by the bending method with that actually produced by the tension of the shear wires. 


VII. MODE OF CALCULATION. 


We shall now show more in detail how to use the bending method. The fundamental 
equation, (33), applies to sections at the frames through the center of the joints, where, 
under certain assumptions, the stresses may be expected to be the same as in an ordinary 
plated structure of the same strength. Between the frames the stress in the longitudinals 
may be affected by the tension of the wires if the counterwires are slack, and does not then 
follow the law of proportionality to the distance from the neutral axis. The bending for- 
mula, therefore, cannot under all circumstances give the stresses in the strength members 
existing between the frames, but having determined the stresses at the joints, we can cal- 
culate the horizontal reactions, here called the P-forces, at these points and then, by resolving 
along longitudinals and wires, the stresses in these members can be found. 


pee 
a 
Seo, 
FA as 
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FIG. 13- 


Before applying formula (33) it is necessary to determine the effective area of the 
longitudinal strength members at the joints. The lines of force flow along longitudinals and 
diagonal wires through the joints, and we assume that these latter are so constructed that 
their transverse sectional area is equal to the sum of the areas of the longitudinal members 
meeting at the joint. Since we need consider only the P-forces, we can replace the diagonal 
wires by fictitious bars of duralumin, the area of which is denoted by a as explained in 
Section III, Case 1. Suppose that a longitudinal passes through a joint and that a shear 
wire is attached to the joint on either side as in Fig. 13 (a), then the longitudinal strain in 
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the members on either side of the joint is the same as would exist in a bar of the sectional 
area a + qa under the action of P. 
Where both the shear wires and the counterwires are taut and where they are fitted sym- 
metrically on both sides of a joint, as indicated in Fig. 13 (0), the effective area is a+ 2a. 
Where a diagonal wire is found on one side of a joint and not on the other, the aggre- 
gate elongation of the longitudinal reckoned between half-frame stations just forward and 


aft of the joint is approximately the same as if the girder had an area a + teas whence this 
2 


is reckoned to be the effective area at the joint (Fig. 13 (c)). 

This method applies to all wires so long as they are taut, whether the tension is in- 
creased as by a pull P or reduced as by a thrust P. It is strictly correct where the two 
longitudinals that are connected by a wire are subject to the same P-force, since in that case 
the horizontal pull exerted by either end of the wire is actually pa = T cos @, where p 
is the stress at the joint. But in an airship, subject to bending, the stresses at the joints 
are proportional to y, the distance from the neutral axis. If now we reckon the equivalent 
area to be equal to a at either end, we shall have a different total tension at the ends of the 
wire, which is impossible. We must, therefore, introduce a modification of the equivalent 
area. 


FIG. 14. 


Referring to Fig. 14, consider a panel between two frames (1) and (2) and two longi- 
tudinals c and e. Under pure bending the stresses, assumed to be tensile, at the joints are 
pc at C, and C, and peat FE, and E,. The distances of the joints from the neutral axis are 
‘yc, and yz respectively and let 

Vot VE 


= Vee. 
2 


The tension in the shear wire is 7, which is determined by the mean extension of the lon- 
gitudinal bars. We may, therefore, substitute for T a fictitious horizontal bar of area a 
midway between the longitudinals, in which case we obtain the correct pull exerted by the bar, 
ap, where 


BS Veni 
I Seer ae (34) 


In reality the pull acts at C, and £,, and it is not strictly correct, as proposed by some, 
to place a midway between the C and E girders in calculating the moment of inertia unless 
both shear and counterwires are active. It is desirable, when the counterwire is slack, to 
substitute for a a value a, at C, such that 

Bb 


AchcVc= 4 PYc OF Ac == 
Bc 


164 THE LONGITUDINAL STRENGTH OF RIGID AIRSHIPS. 


B 


where ~ is determined by (34), but since ~— = YCE we find ac= EE iy, 
G VG Me 


Similarly 
ag = 2Z a 
Vce 


or, in general, for a wire between the longitudinals and n + 1: 


— Yn (n +1) ( 
a, = ELD g 35) 
Yn ° 


77] 


where a =a, cos? ¢. 


D 


Hence, by multiplying « with the y-ordinate of a point midway between the joint which 
the wire connects and dividing by the y-ordinate of the joint considered we obtain the equiv- 
alent effective area for the wire at that joint. The rule evidently applies to counterwires 
and shear wires alike and whether they are in compression or tension. Where a girder is 
located in the neutral axis, (35) gives a@n= o, but since the y-ordinate and the P-forces 
are zero in this case, the moment of inertia and the distribution of the forces are not thereby 
affected. In order to determine the exact location of the neutral axis, some tentative figur- 
ing may be necessary. 

It is recommended to apply this method of evaluating the effective area a whenever 
the counterwires are slack. If all wires are taut, the fictitious bars may be placed midway 
between the longitudinals as explained above. 

We are now able to compute the moment of inertia at any frame section and can then 
from (33) with the given bending moment find the stresses and the P-forces at the various 
joints. After that the stresses in each one of the members adjacent to the frame under 
consideration can be determined by resolving the P-forces along these members and finally 
the forces due to shearing are superposed. 

In order to illustrate the method we shall apply it to a frame space of an airship and 
choose for the sake of simplicity that of the symmetrical ship referred to above and given in 
Figs. 9 and 10, assuming that a bending moment M, and a shearing force YO are applied 
to frame (2). The calculation is typical for any frame space that we wish to consider. 

It is supposed that all the wires are set up with an initial tension 7. and that no coun- 
terwires become slack. Hence the effective area of each joint is @ + 2a, but the correction 
according to (35) is here applied to @ at each joint in order to illustrate the method. 

The ordinates of the various joints are found by multiplying R, the radius of the ship, 
with the sine of angle y, which the radius to any longitudinal forms with the horizon: 


a= Kh, Yo=vr— KR sin 60) = 7866 R 
Mp Wp SIR Stal Zo) | OO I Sea = © 
The ordinates of the middle of the wires are: 
Yac= —Veu = -933 R, Yec= -—Irx = .683 R, Vor SWE SS 5255) IR 
From (35): 


Og = dy = 240% = 933.4. 
Va 
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For the other joints we must, in calculating the moment of inertia, take the mean value 
for each set of shear wires or counterwires meeting at each joint, one belonging to a panel 


above and the other to a panel below the joint. 
to the left with an area: 


For instance, at C, we find a shear wire a 


— JG 5, 88) 
OO 
Hie os .866 
and a shear wire c, to the right with an area 
ee You _ -683 | 
Vc nCGom 
The mean value of these is: 
eens 1.616 = 083 « 
DREGE 288 
For the counterwires meeting at C, we find likewise a-, = .933 a, 


Now it is found that in the symmetrical ship here under consideration all the so cor- 
rected a values become .933 a, but we shall for the sake of simplicity retain the notation a 
in the following calculations, bearing in mind that actually in this case 


a = .933 Eu a, cos? @. 


Ep 


Since all the joints have the same effective area, the geometrical neutral axis of the 
section must pass through the axis of the ship on the level of the G-girder. 


The moment of inertia is: 


[=6R(a+214). 


Apply now a bending moment M, to section (2) and find the stresses at the joints 


by the theory of bending. 
_4R 


so also 


Va RES pn= 
Be = —pr= -500 pa, 


The horizontal or P-forces acting at the joints of (2) are: 


P= Py =p, (a 4 2) a) 


which we shall denote by P for convenience. 
The remaining forces are: 


Pas = eS 66 I, 


M, .866 R _ B66 
Ht 
pco= O. 
P; = —P;=.500 P, Pe=o0. 


The P-forces are transmitted to frame (1) through the wires and longitudinals between 
(1) and (2), in which members they call forth the following forces: 
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T’,=-T,,=3 oe P sec $ 
a+ 
T =T_=_T) =-T,,=4 x 866 ——— Psec¢ 
@ + 
T.=T),=-T),=-T: =I 1500 ; P seco 
T= T),=0 
(36) 
B= ey ee | 
a+2a 
Foe 2 =) 866, P. 
a+2a 
Fo =—F’ = .500 
a+ 2a 


IM = © 


& 


The suffix (1) is used for the shear wires, the suffix (2) for the counterwires. 
At the same time the shearing force }Q acting on frame (2) will cause tensions in the 
wires and end loads on the girders. 


The angles which the panels make with the horizon are: 
0, =O, 3 155 Simg— P2156 
0, = Os = as, Sil — 707 
(, =0.= 75; sin 0, = .966 


.". Z sin’ @ = 4 (sin’ 6, + sin’ 0, + sin’ 6.) = 6.0 
By substitution in (29”) and (30) we find: 


= f= ti — es = 4b 2043 cosec o 210 
hi eee = oe |COSCCIOI LO) 
nS aI, = 1, SS a nS ou CONSE GH DO 


F, = —F, = + x .086 cot ¢ Z Q (37) 


1, Sa aI, S30 NK AO COE CH 0) (OD) 
1D, Sal Sy SS OND EOE BD 
F, =o 


Combine now the effects of bending and shearing and'let: 


7A a 


+ cosecd 2 O=Q, Pe Pe 
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Then the tensions in the wires after addition of the initial tension are found to be: 


pA ls 8.0130) .8600E) 
Win 2S I = 043 0+ P 
ee iS Ole 500 P 
=i 11810) 21-8660) 
PSI nO 

ye 10, = mesic (0) 75 alyoo) JO 


us sce (38) 
1 Or Ol) 5OOn 
1M, = hm ee doy (0) 
TP SIP, 353 OD = fNG5 12. 
ie — i 1108 = 500 P 
Ti. =T,, + .043 0 PP 
10, = 10S Eo = S855 12 
The end-loads on the longitudinals are: 
= EEO SONCOS ONO) 12 COST 
a+2a 
Fa e866) =o OP nn Osan 
ae + .075 cos ¢ 0 - 2T, cos o 
Fe yoo. et Sp he Oi 
500 ae + .043 cos @¢ Q- 2T, cos@ 
j2, 3 2 1, COS (39) 
FeS 500 sp oe O22 i, 
500 earn 043 cos @¢ O-2T,cos@ 


aS he eee LD yh ue Ove 
F,= DOS ema 075 cos ¢ 0-27, cos ¢ 


i= = OE Pee ORG cos @ 0 —2 T. cos d 
a+2a 
Computing the P-forces as in (30') for frame (1) and (38) and (39), it is found that 
they correspond perfectly with the theory of bending. 


VIII. THE FAILURE OF THE METHOD OF TRANSVERSE SHEARS. 


Much confusion has existed and probably still exists as to the comparative merits of the 
bending method and the shear method. This confusion has its origin in the fact that air- 
ships are usually of a section approaching in form to a regular polygon and the strength of 
wires and girders is fairly regularly distributed, under which circumstances the method of 
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shear happens to give stresses which conform to the theory of bending (see equation (31) ). 
The faith in the shear method was confirmed by calculations and experiments, which appear 
to be mostly carried out on idealized structures, where regularity in form and uniformity in 
the strength of girders and wires were observed. Thus the shear method came to be gen- 
erally considered equivalent to the bending method and was by some even considered su- 
perior to it. The correspondence between the results obtained by the two methods under 
those particular circumstances was misinterpreted, being understood to mean that the bend- 
ing method could be applied only to girders of such ideal construction,* while the shear method 
applied to girders of any construction. It is easy to show that the correct interpretation is 
just the opposite. While the bending method gives in general a good approximation, the 
shear method is incomplete and faulty except in one particular, ideal case. 

In Section IV brief reference was made to a “compound N-girder” and it was explained 
how the shear method failed in that case, especially if applied to a box girder with flat top 
and bottom flanges composed of such N-girders. 

We can readily see that we must come to the same conclusion if we apply the shear 
method to an airship as given in Fig. 10, if in that design we depart from the regular polyg- 
onal section. Suppose, for instance, that the section in Fig. 10 is modified by the inser- 
tion of a flat top and a flat bottom, each consisting of several girders as indicated in Fig. 
15. We obtain then an oval section with horizonal major axis, emphasizing the flange 
strength relative to the web strength. According to the shear method the tension in the 
wires in the flat parts and the end load on the girders marked A. and M. in Fig. 15, should 
be zero, the reason being that if shearing alone is considered, T and F are proportional to 
the sine of the angle which the panels form with the horizon [see (29”) and (30)]. Actu- 
ally, if the horizontal panels are provided with shear and counterwires, set up with an 
initial tension, as they would be in an airship, the longitudinals as well as the wires in those 
parts will act as flanges of the ship girder. These members cannot escape the elastic bend- 
ing strains thrown upon them through horizontal shear, any more than the strength deck and 
bottom plating in the analogous case of an ordinary ship. 


A AS A, A, 
M, Mo My My, 
FIG. MWe. 


If the shear method is applied to an airship of elliptical polygonal section, as shown in 
Fig. 16,+ we should, according to the shear method, get a stress diagram throughout the 
ship such as shown in that figure, which cannot be correct. 

The fundamental explanation of this discrepancy between the stress diagrams obtained 
by the shear method and those obtained by the bending method in such cases is. the follow- 


*Aeronautics, Feb. 12, 1920. 
+Mr, E, H. Lewitt: Aeronautics, London, Feb. 12, 1920. The Distribution of Bending Stresses in a “Rigid 
Airship.” 
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ing. While a stress diagram, as that of Fig. 16, actually obtains in any one frame of such 
a ship, when a shearing force is applied to the adjacent frame, the excessive forces acting on 
the longitudinals above and below the neutral axis will, on the length of a few frame spaces, be 
diverted respectively towards the top and bottom members and bring about a condition more 
and more conforming to the theory of bending. This is due to the elastic strains in the 
longitudinals and can be proved to be in accordance with the Principle of Least Work. It 
conforms to Saint Venant’s Principle, according to which the state of stress and strain set 
up in a bar by a terminal couple is practically independent of the distribution of the forces 
which constitute the couple, and this is true of all parts of the girder except very near the 
region of application of the couple. Hence, although the forces which initiate the bending 
in an airship may not themselves conform to the theory of bending, they will, due to the 
elastic strains in the structure, tend to adjust themselves to that theory. 


As a final argument against the shear method, consider the hypothetical case of a ship 
subject to a pure bending moment produced by simple couples applied to the ends. In that 
case there would be no shearing in the structure, and hence the shear method would fail com- 
pletely to account for the stresses. 

Only by a combination of the bending method with a calculation of the local effects of 
shearing and by superposing the stresses so determined is it possible to obtain a fairly correct 
and complete solution. Where the system of wiring varies abruptly and where it does not con- 
form to the strength of the longitudinals, a solution may be obtained by reckoning the effec- 
tive area of the longitudinals to be proportional to the size of the adjacent wires. This ques- 
tion, however, lies outside of the scope of the present paper, which deals particularly with 
airships of fairly uniform girders and wiring. 


IX. SUMMARY AND CONCLUSIONS. 


1. A wire, so long as it is in tension, will transmit compressive forces as effectively as an 
elastic strut. 

2. A wire may transmit tension and compression without any sensible change in its ten- 
sile stress, as when a free panel is subject to shearing couples which determine a certain ten- 
sion in the shear wire. 

3. When a panel forms part of a larger structure as in an airship, where it is prevented 
from distorting freely and is subject to shearing combined with tension or compression, the 
tension in the shear wire is no longer determined by shearing alone as commonly assumed. 
The tension is then the sum or difference of that due to shearing deflection and that due to 
the direct pull or compression acting at the joints, but the sum of the vertical components of 
the tensions in all the wires in one frame space is equal to the total shear force in that frame 


space. 
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4. The horizontal forces, whether tensile or compressive, acting at a joint of a panel 
are directed partly along the longitudinal and partly along the wire (or wires) which meet 
at the joint, provided the wire is not slack. For each wire may be substituted an equivalent 
fictitious bar of the same material as the longitudinal and of an area depending on the mate- 
rial of the wire and on the angle which it forms with the longitudinal. If great accuracy is 
desired, a correction should be applied to this area due to the fact that the tension of the wire 
corresponds to a location of the fictitious bar midway between the longitudinals which it con- 
nects. This is explained in Section VII. The forces directed along the fictitious bar and the 
longitudinal at each joint are in the same proportion as their areas. 

5. The aggregate effect of a longitudinal and adjoining wires, cooperating as explained 
in (4), is the same as that of a girder of an area equal to the sum of that of the longitudinal 
and of the fictitious bars equivalent to the wires meeting at the joint. That area is the “‘effec- 
tive area” at the joint to be used in calculations of longitudinal strength. 

6. Initial tension in the wires prevents or greatly reduces slackness and enables the coun- 
terwires to act as effective strength members under many circumstances where they would 
otherwise be slack. It increases the rigidity of the ship as a whole, reducing in particular 
the extreme limberness under shearing which is characteristic of wired structures. The final 
stresses in the structure under shearing forces large enough to slacken the counterwires are 
the same as if there were no initial tension. Under dynamic actions initial tension lessens 
the violent strains which are apt to occur when the external forces are reversed and slack 
wires suddenly tauten up. 

7. The bending method can be safely applied with a fair degree of approximation to 
airships as now usually constructed, and is particularly valuable as a means of comparison 
between different ships. It should be applied to sections taken through the center of the 
joints of the frames rather than to sections between the frames. 

8. In applying the bending method to an actual airship, it is recommended to deal inde- 
pendently with each frame section as indicated above. Find first by the ordinary bending 
formula the stresses at the joints in the frame under consideration. Calculate the total forces 
at those joints due to bending. Find the forces called forth by shearing in the wires and 
longitudinals of the adjacent frame space which it is desired to consider and superpose on 
these the components of the forces due to bending. This will give the total forces acting at 
any given frame and on structural members adjacent to the frame. 

9. The method of shears is fundamentally in error when used as the sole means of de- 
termining the general stresses in the structure of an airship by a process of summation, be- 
cause it neglects the elastic strains in the girders. 

In conclusion I wish to express my indebtedness to the Bureau of Aeronautics and in 
particular to Commander J. C. Hunsaker for permission to make use of the various material 
and data which have been made available to me by that bureau and which have served as a 
basis for my investigations. 

My thanks are due also the aeronautical engineer af the Bureau of Aeronautics, Mr. 
C. P. Burgess, who introduced me to the subject and who has made several valu- 
able suggestions. 
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DISCUSSION. 


THE PRESIDENT:—You have heard Paper No. 9, “The Longitudinal Strength of Rigid 
Airships,” by Prof. William Hovgaard, a Member of the Society. This is one of those highly 
valuable scientific papers which it is one of the aims of the Society to encourage and to include 
in our Transactions. 

I do not know whether there is anybody here who is prepared to discuss this paper or 
not. If there is anyone here who would care to discuss it, we would be glad to have him 
do so. 


CoMMANDER Emory S. Lanp, (C. C.), U.S. Navy, Member:—I am not quite prepared 
to discuss this paper on my own behalf exactly, but with a little assistance from the Bureau of 
Aeronautics of the Navy Department, I have here a discussion which was contributed jointly 
by C. P. Burgess, Commander J. C. Hunsaker, and myself, which is as follows: 

Professor Hovgaard has presented a very clear and interesting exposition of the diffi- 
culties involved in the theoretical investigation into the distribution of the loads among the 
longitudinal and diagonal members of the hull of a rigid airship, resulting from the primary 
bending and shearing forces. The study of the stresses and deflections in rectangular panels 
due to combined end and transverse forces is believed to be unique in its exhaustive analysis 
of this particular problem, and it serves as a most useful introduction to the study of the com- 
plex structure of a rigid airship. Care must be taken, however, to bear in mind that the case 
of rectangular panels, free to deflect, each by itself, under the influence of Professor 
Hovgaard’s P and Q forces, is very different from the actual case of a rigid airship, in which 
the problem is vastly more complicated owing to the panels being bound together and re- 
strained in their deflections, so that they interact with each other in a way which makes the 
determination of the P and Q forces for each panel the dominant part of the problem, instead 
of something given in the hypothesis. 

The two rival methods of calculation mentioned by Professor Hovgaard, and designated 
by the method of bending moments and the method of transverse shears, seem to have oc- 
curred independently to several investigators; and, indeed, they follow directly from well- 
known principles of analysis of complex structures. Both these methods are based on the 
assumption, known to be only approximately true, that transverse sections plane before bend- 
ing remain plane after bending, that the longitudinals alone take the primary bending forces, 
and the shear wires alone take the primary shearing forces. 

Professor Hovgaard declares himself in favor of the bending theory, and he has con- 
tributed to it the addition of fictitious longitudinal bars to be used as equivalents for the diago- 
nal wires in calculating to what degree these members assist the longitudinal girders in re- 
sisting the primary bending moments in the hull. These fictitious bars increase the effective 
moment of inertia of the cross sections of the hull of a modern rigid airship by about 5 to 
6 per cent. 

Engineers have been accustomed to regard methods of analysis by moments and by 
shears as alternatives which should give identical results; but it is found that in the problem 
of the rigid airship the results are the same only when the longitudinal girders are of equal 
areas and situated at the apices of regular polygons, and the diagonal wires are of equal size 
throughout each main frame space, and the shear and counter-shear wires are both effective. 
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In actual airships there are rather large irregularities in the distribution of the material, 
especially in the lower part of the hull where the effect of the keel must be considered, and 
the discrepancy between the results obtained by the two methods may be very great. En- 
gineers may reasonably feel that the existence of such discrepancies casts doubt upon the 
validity of both methods of analysis, and some amplification of Professor Hovgaard’s expla- 
nation of the reasons for the discrepancy seems to be called for. 

In a steel ship structure, distortion by shear, either transversely or longitudinally, is so 
small as to be negligible; and in consequence of the very small distortion by longitudinal 
shear, plane sections remain almost perfectly plane, regardless of the ordinary shearing and 
bending forces applied to the structure, and the ordinary bending formula is therefore ap- 
plicable to a high order of accuracy, in spite of structural irregularities. The hull of a rigid 
airship may appear to be structurally more regular than the average steel ship, but, as Pro- 
fessor Hovgaard points out, it is extremely limber in shear, owing to the shearing forces being 
transmitted through the hull by very light steel wires. In transverse shear, the deflection of 
a rigid airship is usually several times as large as the deflection by bending; but it is longitu- 
dinal shearing deflections which most interfere with the applicability of the bending theory 
to the solution of the problem of longitudinal strength. 

The bending theory requires that plane sections remain plane; or, in other words, the 
longitudinal strain of the members must vary in a definite manner. In a rigid airship the 
stresses, and consequently the strains in the longitudinals, are due to the forces applied by the 
shear wires at the joints; and it follows that unless the cross-sectional areas of the wires are 
proportioned in a certain definite manner to the forces to be transmitted, the movements of the 
joints and the strains in the members will not be such as to maintain plane sections, and the 
stresses will therefore not be in accordance with the ordinary theory of bending. 

Professor Hovgaard uses some examples of irregular structures to show that the method 
of shears gives erroneous results. He might have carried the examples further and shown 
the inadequacy of the bending theory to account for the stresses. The truth must always 
lie somewhere between the results given by the two methods and will, in general, be nearer to 
the bending than to the shear theory. 

Exact solutions of the problem by the Principle of Least Work or by deflections have 
proved impracticable. Twenty simultaneous equations were required for the solution of the 
comparatively simple case of four bays of an hexagonal-braced tubular structure having 
one of the six longitudinal members three times as large as each of the others so as to simu- 
late the effect of the keel of a rigid airship. Probably the ultimate method of calculation will 
involve the use of correction factors, determined by experience and experiment, for convert- 
ing the actual areas of the longitudinal members into effective areas. The effective areas 
will then be used in computing the moment of inertia of the cross-sections of the hull, and 
in finding the total end load taken by each member. 


CoMMANDER LAND:—As a result of the various accidents which have happened to rigid 
airships, and in view of the fact that we are going ahead with the ZR-1, it was deemed de- 
sirable and advisable to requisition a committee of outside tethnical experts to go over the 
complete work that has been done by the Bureau of Aeronautics on ZR-1 primarily, and also 
on the work which is being done by the Bureau of Aeronautics generally on lighter 
than air design. 

This committee has done a splendid amount of hard and strenuous work, and I believe 
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that Professor Hovgaard has done much of the wheel horse work of going into the design 
and the calculation of these airships; the results of some of these investigations have been 
. presented to the Society this morning. The Navy Department in general and the Bureau of 
Aeronautics in particular owe this committee a hearty vote of thanks, and I assure you we 
are very grateful. 

I should like to clarify, if possible, one point on page 143. After the sentence reading 
“The girders are constructed of the lightest metal we possess,” I think should be added “due 
consideration should be given to the strength requirements.” The metal referred to 
is duralumin. 

In connection with the matter on page 146, it might be of minor interest to refer to the 
catastrophe to R-38 (ZR-2). Many of the eye-witnesses insisted that the ship first opened 
at the bottom, and the statements made with reference to the accident indicated that the 
strength of the keel girders was the weakest part of the ship. Such is not the case, and the 
final testimony is to the effect that the ship first opened on the side. The idea of some of 
the eye-witnesses was prebably obtained from seeing one of our own officers fall out through 
the bottom (Lieut. Commander E. W. Coil, U. S. N.). There was evidently a good deal 
of misstatement from so-called eye-witnesses. However, Professor Hovgaard’s statement 
relative to keel structure definitely holds so far as R-38 (ZR-2) is concerned. 

On the same page, last sentence of the second paragraph, where the author says: “The as- 
sumption being that the dynamic forces would be less serious.’”’ I take slight exception to 
that, because I think it was not a question of their assumption being incorrect, as that their 
knowledge was inconclusive and very incomplete. They felt that if the static forces were 
taken care of, the dynamic forces would be taken care of by the factor of safety. The known 
aero-dynamic forces and the data available relative to them were very meager, and unless 
the Germans have more than we think they have, they still are very meager. The assump- 
tion that the aero-dynamic forces will be taken care of by the factor of safety has been proven 
to be incorrect. 

The last paragraph on page 159 puts before you gentlemen the extreme difficulty of 
attempting to solve the problem before you, where you have shear, tension, compression and 
torsion forces and do not know where or when you are getting one or more of these stresses 
acting on a structure as complicated as the rigid airships we have under consideration. I 
am particularly glad that Professor Hovgaard brought out the analogy to the submarine, be- 
cause there is altogether too little attention paid in this country to the question of strength 
of rigids on the part of those interested in the design of submarines; they should get a special 
benefit from these comparisons made by the professor, and they should help us out. The 
analogy is very close, the problem is here, and it seems to me that we are up against a stiff 
problem; there should be more interest displayed in attacking it, in an endeavor to solve it. 

The work on this difficult problem has only started, and while Professor Hovgaard has 
given us a way out, it will require a good deal more work and a good deal more experi- 
mental work, both in model design in the laboratory and actual tests of the ships in the air, 
before we will come to any definite and final results with the aero-dynamic forces. An effort 
is to be made to go through some actual tests in air with all of the equipment in our airships. 
Actual air tests were very strongly recommended by the committee which sat on the investi- 
gation of the R-38, but lack of funds prevented it being carried out. It will be necessary to 
check our experimental data with trial data in the air. We have only just begun the attacks 
on the strength problems. 


174 THE LONGITUDINAL STRENGTH OF RIGID AIRSHIPS. 


LIEUTENANT CoMMANDER H. E. SAunpeErs (C. C.), U. S. Navy, Member:—I suppose 
I am one of those to whom Commander Land refers when he says that the submarine fellows 
should take a day off and read over Professor Hovgaard’s paper and learn how to build sub- 
marines properly. 

I think with propriety, and without revealing any confidences or secrets, I can say that the 
Bureau of Construction and Repair, especially during the past year, has been making a com- 
plete study of the question of strength of submarines. We started away back in the beginning 
with a clean slate, and we have checked up everything that has developed, everything we knew 
of, and all the experiments that have been made—and we have been able to get a great deal 
of information from Germany, both directly and indirectly, and from a study of the vessels 
taken over after the armistice. In this connection I desire to say that Professor Hovgaard, 
who has done so much work along this line, has been assisting the bureau in the researches 
on the strength of submarines, and I would call the attention of the Society to the fact that 
we are doubly indebted to Professor Hovgaard for the extensive work he is going on with, 
and the Navy Department hopes, after we have progressed to a certain point with this work, 
and if we are able to obtain funds with which to carry out experiments, that we will be per- 
mitted to give out this information for the benefit of all naval architects who can use it. 


Tue PRESIDENT :—If there is no further discussion, Professor Hovgaard will have an 
opportunity to make any replies he cares to. 


Mr. HENry GoLpMARK, Visitor:—Mr. President, I appreciate very much the oppor- 
tunity of saying a word or two on this subject. During the last summer a committee of five 
engineers, of which I have the honor of being the chairman, has been engaged upon the ques- 
tion of the structural strength of rigid dirigible airships, with special reference to the airship 
ZR-1 now being built by the U. S. Navy. I would like to emphasize the fact that Profes- 
sor Hovgaard, a member of the committee, gave us most novel and valuable information 
from the studies he has made on this subject. The structural frame of a dirigible airship is 
very different from any other form of structure. The requirement of great lightness, as well 
as strength, has made it necessary to use a new material. The metal used, duralumin, an 
alloy of aluminum, with 4 per cent of copper and small percentages of magnesium and man- 
ganese, is a very wonderful mixture. It has a tensile strength of fully 55,000 pounds per 
square inch—i. e., as much as soft steel—with an elongation of 18 per cent in 2 inches. The 
compression members which are used are extremely light and, at the same time, have a 
compressive strength comparable, at least, with what we get from steel. 

There is no doubt that in this field, as in all other similar fields, the test of actual service 
is the ultimate criterion. These airships have been constructed since the beginning of the cen- 
tury, but most of them have been built in the last ten years. The experience with them has 
been very largely in Germany, to some extent in England, and the ships under the very severe 
conditions of war service have stood up remarkably well. 

The consequence is that it has been possible to arrive at something in the way of stan- 
dardization and at factors of safety which can be safely used in structures of that kind. 
They are somewhat lower than in structural steels, such as are used in bridges and buildings 
and ship work, but not so very much lower, if we consider the fact that the compression 
members in ordinary structural work are usually strained to about half the actual compres- 
sive strength as shown on full size tests. In airships the factors of safety are lower than 2, 
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but not so very much lower; at any rate the test of experience has shown that they 
are sufficient. 

As stated in Professor Hovgaard’s paper, the forces to be sustained by the airship are 
three-fold—the weight of the ship, the buoyancy, and gas pressure—all of which would be 
quite definitely known in any given case, and the aero-dynamic forces due to atmospheric pres- 
sure, when the ship is being propelled in service. These last forces are gradually becoming 
known by experiment, and fuller knowledge of them will be available in the near future. 

As to the theory of the longitudinal strength of which Professor Hovgaard treats in this 
paper, it is quite clear that the ship, as a whole, bends like a truss or beam, but unfortunately 
the number of parts is so great that it is impossible to apply the method of least work or 
other method, based on the theory of elasticity to determine the stresses. 

The best we can do is to use approximate methods and check them up by careful rea- 
soning, with the expectation of some day getting a sufficient number of strain measurements 
on airships in service to arrive at more correct results. 

Professor Hovgaard has added very much to our knowledge of the theory of the stresses 
on which there has been a lot of loose reasoning in the past. His studies have helped our 
committee to get a much closer idea of what the stresses are in this complex structure, and 
the present paper constitutes a decided advance on what has previously been published on 
the subject. 


Mr. Ermer A. Sperry, Member (Communicated) :—I wish to add my word of appre- 
ciation of the splendid work that Professor Hovgaard has done in the researches and calcu- 
lations connected with the preparation of his paper. 

When contemplating the labyrinth of detail wherein maximum strength and minimum 
weights have to be kept constantly before the designer as the goal of his achievement, it is 
of course perfectly apparent to the experienced engineer that neither of these can be completely 
attained. As in the case of most other engineering, it must necessarily be a matter 
of compromise. 

From these considerations my mind runs out to the performance of the finished structure 
and especially the limitations in the prescription for its tests. In fact, no one can think in 
terms of either rigid or semi-rigid airships without having prominently rise before him the 
nightmare of the disastrous failure of the R-38. Nothing is more apparent than the fact 
that demands can very easily be made on these airships that they cannot be expected to 
withstand, and, as one who for many years has been required to consider just how far to go 
in tests of new constructions and new developments, I wish to put out a word of warning. 
It should be approached with great caution and, in addition to very complete knowledge of 
the minutest detail as well as the structure as a whole, a certain amount of sympathy for 
structures based on ripe experience, in the same sense that one can have quite complete sym- 
pathy with a machine and intuitively sense its limitations so as not to make demands upon it, 
especially at first, that it cannot be expected to easily fulfill, letting subsequent experience 
guide as to where the increased severity of the tests should stop. 

In preparing tests, I have an innate feeling that someone seasoned and experienced should 
be consulted or depended upon to make the final decision, who would prescribe treatment that 
is calculated to fit the ensemble, including its appendages, and also its environment as a whole, 
all those unseen and more subtle forces acting both from without and within. Why should 
not our author, who has made such an extensive study of all the features, be among those to 
be considered? It is perfectly apparent that the untrained enthusiast often imagines, inasmuch 
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as performance has reached a certain point, that it can be considerably extended or extended 
indefinitely. We know that this is not true, and I am hoping that some master mind of ex- 
perience and caution may be depended upon to guide in the tests of the great dirigible near- 
ing completion, that will safeguard it against early destruction or dying in infancy by increas- 
ing the severity of the tests to a point beyond anything that should ever be demanded. In 
this instance let us hope that ripe and mature judgment will take the place of enthusiasm 
and brainstorms in the matter of excessive demands or performance of our great product, 
so that she will live long enough to fulfill her mission in securing at least a part of the 
great mass of data that we need to make definite progress in an art that has such transcen- 
dent promise as does the one before us. It is certainly prima facie that these delicate struc- 
tires must receive treatment according to the “nature of the beast” to a degree probably not 
required in any other branch of the entire engineering art. 


ProFressor HovGAArD:—I am much indebted to the members who took part in this dis- 
cussion, especially Commander Land, speaking for himself, Commander Hunsaker and Mr. 
Burgess, all of the Bureau of Aeronautics. Commander Land states that the true solution 
lies between the method of shear and the method of bending. This is, of course, true in 
a certain sense and is pointed out in the paper in my conclusion No. 9, where I say that the 
shear method should be used locally in cases where the wiring does not harmonize with the 
distribution of the longitudinals; I ought perhaps to explain this more fully. 

By the bending method, we can determine the horizontal shear exerted by the wires in 
any panel. This should check with the horizontal component of the tension of the wires as 
determined by the vertical shear in the frame space, but where the wires are not properly pro- 
portioned to the longitudinals a discrepancy will occur. If the discrepancy is serious, it must 
be taken into account in applying the bending method. This happens in L-49 in the KM 
panels, adjacent to the heavy keel structure, where the wires are too light to secure a com- 
plete cooperation of the heavy keel with the rest of the ship in bending. A discrepancy, al- 
though less serious, is found also in the panels between the 4, C, and E girders. 

In illustration, consider the case of a beam lying in the hold on the bottom of a ship, 
which is exposed to sagging strains. If the beam is entirely free, it contributes, of course, 
nothing to the longitudinal strength of the ship, but if it be lashed down with transverse lash- 
ings to the bottom, so as to be forced to follow the vertical deflections of the ship, it will 
offer resistance as an individual girder quite independent of the ship girder. To the strength 
(moment of inertia) of the ship must, therefore, be added simply the strength (moment of 
inertia) of the beam itself. Now, imagine the beam to be further connected to the ship by 
horizontal or oblique lashings. It will then come to oppose the elongation of the bottom and 
will cooperate as an integral part of the ship in resisting the bending to an extent deter- 
mined by the strength of the horizontal lashings. 

In an airship like L-49, analogous conditions exist, inasmuch as the keel, consisting of 
no less than six longitudinals, forms a heavy triangular girder, which by the transverse frames 
is forced to follow the vertical deflections of the rest of the ship, but which is in shearing 
connection with it, only through the relatively light KM wires.’ If we calculate the horizontal 
shear forces in the KM panels required by the bending method, we shall find that it is much 
greater than that actually obtained by the vertical shearing deflection in any given frame 
space. It follows that the keel cannot cooperate in a complete manner with the rest 
of the ship. 
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This difficulty I propose to overcome without departing from the bending method, by 
conceiving the keel and the remainder of the ship as separate and independent girders, except 
in so far as they have the M girders in common. Imagine the M girder to be divided into 
two parts, proportioned to the horizontal shear forces in the KM and MN panels, and allotted 
respectively to the ship and to the keel, we may then regard the keel and the rest of the ship 
as entirely independent of each other and calculate the stresses in each according to the bend- 
ing method. A similar procedure may be followed in the longitudinals A to E. 

I do not claim that this solution is mathematically exact; it is, of course, an approxima- 
tion. Actually, I propose to take into account not only the bending but also the shearing de- 
flection of the keel, and I make allowance for any possible difference in stresses in the two 
parts of the M-girders as determined by this method. Without taking up too much of your 
time, I cannot go deeper into this question at present, but I hope to have proved that it is 
necessary to follow primarily the bending method and to use the shear method in a subsidiary 
capacity. I object to the latter method only when used as the sole means of calculating the 
stresses, especially because the elastic strains in the longitudinals and the horizontal shear 
forces thereby created are neglected. 

Applying the method of calculation here recommended to a modern rigid airship, it is 
found that the moment of inertia of the ship girder, considered apart from the keel, is in- 
creased by about 8 per cent due to the main and secondary wires, substituting for them the 
equivalent or fictitious bars. If, moreover, the wire netting is included with due allowance for 
its curvature and tension due to the pressure of the gas cells, the moment of inertia will be 
increased altogether by about 10 per cent. This is nearly twice the amount of that deter- 
mined by the ordinary mode of calculation as given by Commander Land. 

I wish to thank Mr. Sperry for his very appreciative remarks, and I quite agree with 
him that great caution should be exerted in carrying out the tests with the ZR-1, but I believe 
that the Bureau of Aeronautics is fully aware of this and that all possible precautions will be 
taken. In fact the program of the tests, which is very detailed and complete, is so planned 
as to pass systematically and with caution from the simplest and easiest tests to the more 
severe tests by gradual stages under most careful observations of the behaviour of the ship 
and of all its parts. Such limitations are imposed for the first tests on speed, and on the 
use of the machinery, rudders, etc., as to make serious accidents extremely unlikely. Minor 
failures may of course occur, but it is believed that such weaknesses, should they appear, will 
be readily corrected without further trouble. 


THE PRESIDENT :—Professor Hovgaard, on behalf of the Society, I wish to extend our 
thanks to you for this very valuable paper. 
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AMENDMENTS TO THE CONSTITUTION AND BY-LAWS. 


THE PRESIDENT :—There is an important matter we want to take up, consider and dis- 
cuss, if necessary, and reach a conclusion. I have been asked to make a brief statement 
about it, because, unfortunately, Mr. Stevenson Taylor, who is chairman of the committee 
which had it in charge, is not here for the moment, and, I believe, is not likely to be present 
at this session. 

Tt has been the custom, heretofore, in selecting members of the Council to have a Nomi- 
nating Committee appointed to prepare the ticket. The committee this year, after carrying 
out its duties, made a report to the Council, in which attention was called to some objections 
to the methods which have been followed for a number of years, in accordance with the Con- 
stitution. Many of us were quite familiar with these objectionable features, particularly 
those who, like myself, had served at times on a Nominating Committee. I will recall to 
you just what they are, so that you will understand the subject thoroughly. 

The outgoing Members and Associate Members of the Council are automatically renom- 
inated, their names going on the ballot without any action. In addition, three members are put 
on the ballot, and one additional associate. This ballot goes out to the membership, and six 
members out of nine are elected as members, and two associates out of three on the list are 
elected as associates. 

There are some objections to that system,as you can readily see. In an organization 
like our own, where there are no cliques and no factions, it seems a pity to put up the 
names of good men, simply to have them knocked down. That came about, however, for 
reasons which it is not necessary to go into at present. The committee called attention to the 
fact that, under this system of renomination, it might happen that there would be cases of 
nominees who had not been zealous in attendance on council meetings, and who had shown 
no particular interest in the Society; nevertheless, their names would go on the ballot just 
the same. Unfortunately, as my experience on the Nominating Committee several times 
has shown, the membership at large is not well enough acquainted with everybody in the 
Society to be able to discriminate, nor would it have any means of knowing who are the mem- 
bers of the Council who attend to their duties and show real interest in the affairs of the So- 
ciety, and who do not. 

The result has been that several amendments were drawn up and submitted to the Coun- 
cil in accordance with the Constitution, having been prepared by ten or more members. These 
amendments came up before the Council meeting yesterday morning, and after being read 
over and discussed, were referred to a special committee for careful consideration and report 
this morning. That report was made, which substantially approves all of the things recom- 
mended—there were slight changes in phraseology, but the amendments were recommended 
by the committee for adoption substantially as proposed. - 

Then each of these items was taken up seriatim, and again read; opportunity was given 
for discussion, and they were finally voted on by the Council. As a result we now have 
ready to present, to the membership of the Society at large, these proposed amendments, 
properly prepared in accordance with the Constitution, having been carefully considered by 
the Council, and coming before the Society with the unanimous recommendation of the Coun- 
cil that they be adopted. 
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I will now ask Captain Chas. A. McAllister, on behalf of Mr. Stevenson Taylor, chair- 
man of the committee, to read these proposed amendments. I may say before he does, that 
the amendments relate to only a few of the articles in the Constitution; the real changes re- 
late entirely to the method of electing the Council. The other changes which he will read are 
merely changes in phraseology. I may explain also that we have omitted a number of sec- 
tions, which you will see encumber the Constitution with explanatory matter, which is no 
longer necessary; for example, in our early days, we elected two vice-presidents each year for 
a term of six years; this was changed to four each year for a term of three years. 


Captain Cuas. A. McALLisTER:—I regret we have not a sufficient number of copies 
of these proposed amendments to hand a copy to each member present. They were not 
finally in form to submit until ten o’clock this morning, and we have only two copies. 


The proposed amendments to the Constitution and By-Laws were then presented, and the 
remarks indicated below were interjected at the places indicated. 
Captain McAllister read the amendments as follows: 


ARTICLE I—Section 2, to be amended to read as follows: 

“Its object shall be the promotion of the art and science of shipbuilding, commercial and 
naval, in the Umted States of America.” 

ARTICLE IV to be divided into two Articles, IV and V. 

ArtTIcLE IV—Officers, to be amended to be—“Articte [V—Council,” to read as 
follows: 

“1, There shall be a Council composed of eighteen Members and nine Associates, and 
the President, Past Presidents, Honorary Vice-Presidents and Vice-Presidents shall also 
be ex-officio Council members.” 


THE PRESIDENT :—The reason for the increase in the number of Associates is that the 
merchant marine is becoming more important all the time, and we wish to stir up the interest 
of that branch and secure greater cooperation. 


“2. The Council shall meet at the call of the President just prior to the annual gen- 
eral meeting of the Society and at such other times as the interests of the Society may 
demand. 

“3. At all meetings of the Council, eight Members thereof shall constitute a quorum. 

“4. The term of office of Council Members shall be three years. 

“5. (a) Prior to September 1 of each year, the Executive Committee shall prepare ballots 
for filling the places of the retiring Council Members. The ballots shall contain the names 
of six Members and three Associates of the Society, and shall be mailed as soon as practica- 
ble after September 1 of each year to all Members and Associates.” 


THE PRESIDENT :—It is provided that the Executive Committee shall nominate the exact 
number that are to be elected, instead of putting up the names of good men simply to be 
knocked down. The Executive Committee, after careful consideration, is to prepare a bal- 
lot covering the necessary number. 

You will see that the only objection that could possibly be made would take some such 
form as this: “Suppose the Executive Committee should nominate people not acceptable to 
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the membership at large; suppose it is desired to make a change in one or two names, or 
suppose the membership at large does not like any names on the list.” 

The next section provides an adequate method to take care of such a contingency, so if 
the membership is not satisfied with the nomination made by the Executive Committee, then 
an independent ticket can be sent to the secretary, who must send it to the entire member- 
ship, which can vote for either ticket as it pleases. 


ArTICLE [V—Section 5 (b), to read: 

“An independent nomination for Council Members may be made in writing by not less 
than thirty Members and Associates, of which number at least two-thirds must be Members, 
and if such nomination is received by the Secretary prior to September 15, ballots shall then 
be prepared by him, containing the names of those thus nominated, and these ballots shall also 
be mailed to the membership. 

“(c) Each member may vote for not more than six Members and three Associates, 
and each Associate may vote for not more than three Associates to be Council Members. 

“The ballots shall be returned to the Secretary and canvassed by the Council at its 
meeting just prior to the annual general meeting of the Society; and the six Members of the 
Society and the three Associates receiving the highest number of votes shall be declared 
elected Council Members. 

“(d) A vacancy in the office of Council Member shall be filled by the Council for the 
unexpired term. 

ARTICLE V—Management, to be amended to be—‘‘ArtIcLE V—Officers,” and to read 
as follows: 

“1. The Officers of the Society shall consist of a President, Past Presidents, Honorary 
Vice-Presidents, twelve Vice-Presidents and a Secretary and Treasurer.” 


THE PRESIDENT :—The wording as to the election of the President is identical with the 
present Constitution and is put in this proposed amendment to make the paragraph com- 
plete. The old Constitution put the officers and Members of the Council under one article, 
while the proposed amendment makes two articles. 


“2. Only Members and Associates of the Society are eligible for the office of President, 
Honorary Vice-President or Vice-President.” 


THE PreEsIDENT:—In the paragraph about Honorary Vice-Presidents, to be read in a 
moment, there is a change. At present the Honorary Vice-Presidents are chosen only from 
the Vice-Presidents. Under the proposed amendment, Members of the Council who have 
served twelve years, as well as Vice-Presidents who have served twelve years, will be eligible 
for election as Honorary Vice-President. 


“3. (a) At its meeting just prior to the annual general meeting of the Society held in 
the year with which the term of the President expires, the Council shall nominate a candidate 
for the office of President whose name shall be presented to the Society at the said annual 
meeting. ‘ 

“(b) The nomination of any other candidate signed by at least sixty Members and 
Associates, of which number at least two-thirds must be Members and submitted to the Sec- 
retary prior to the annual meeting, shall also be presented. 
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“(c) The candidate receiving the highest number of votes shall be President for the en- 
suing three years. 

“(d) A vacancy in the office of President shall be filled by ballot by the Council from the 
list of Past Presidents, Honorary Vice-Presidents, and Vice-Presidents, until the end of the 
year in which the vacancy occurs, and at the annual general meeting of that year a new Presi- 
dent shall be elected for three years in the manner prescribed in the preceding paragraphs. 

“(e) The President shall not be eligible for election as his own successor.” 

ARTICLE V—Section 4, to read: 

“Honorary Vice-Presidents may be chosen from the list of Vice-Presidents or from the 
list of Council Members who have had at least twelve years’ service. They shall be chosen at 
the meeting of the Council next prior to the annual general meeting of the Society, and shall 
be the unanimous choice of all Council Members present. 

“Not more than two Honorary Vice-Presidents may be elected in any one year. 

“5. The Vice-Presidents to fill the vacancies occurring each year shall be elected by the 
Council from its own membership. Retiring Vice-Presidents shall be eligible for re-election. 
The term of office of the Vice-Presidents shall be three years. 

“6. The Secretary and Treasurer must be a member of the Society and shall be elected 
annually by the Council, but may be removed for cause at any time by a majority vote of 
Council after due notice has been given.” 


THE PRESIDENT :—That last paragraph, gentlemen, is simply a change of phraseology. 
It agrees exactly with the present practice and what has been the practice from the beginning 
of the Society. When the Constitution was first drafted, it was apparently thought there 
might be an arrangement, for example, to have a trust company or bank act as treasurer, 
and it then stipulated that the Secretary must be a Member. The practice of the Society, 
however, in the whole twenty-nine years of its existence, has been to have the same person 
as Secretary and Treasurer to do its work, so we thought it better, when we were revising the 
Constitution, to make the phraseology agree with our practice. 


ARTICLE V—Management to be made “ArticLE VI—Management.” 

ARTICLE VI—Meetings to be made “ArticLteE VIl—WMeetings.” 

ArticLe VIl—Regulations and By-Laws to be made “ArticLe VIII—Regulations and 
By-Laws.” 

ArticLte VIII—Amendments to be made “ArticLE [X—Amendments.” 


THE PRESIDENT:—Has anyone any comment to make on the proposed amendments? 
I want again to call your attention to the fact that the matter has been under consideration 
for a long time. I should say it is some six weeks since the matter was started, and it has 
been given very careful consideration. Mr. Stevenson Taylor, who is now really the dean 
of the profession and a man whom we all love and admire, is the one who started the move- 
ment. This Society is very near and dear to his heart. I do not know of any member whc 
has done more to advance the interests of the Society than Mr. Taylor, or one who would 
hesitate more seriously to take a step which inany sense might imperil those interests. Ten 
or more Members gave their approval to the amendments, and then they came up for consid- 
eration before the Council. There they received the scrutiny of such devoted friends and 
experienced members of the Society as Commodore Baxter, Secretary of the Society for 
many years; Admiral Capps, Secretary of the Society at one time, and afterwards Presi- 
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dent, and who, like Mr. Taylor, has devoted himself to our interests for a great many years; 
and Mr. Daniel H. Cox, who has been Secretary for the past ten years, and who knows about 
these matters very thoroughly. On the Council there are also a great many of us who are 
deeply interested in the welfare of the Society. These proposed amendments to the Constitu- 
tion and By-Laws have passed the scrutiny of all these men, with ample time and opportunity 
for discussion, and they are now presented to you for action. 


Mr. Mason S. CHAcE:—I think these changes will be an advantage, and I see no dis- 
advantage to them, and I move their adoption. 


The motion was seconded by Mr. P. J. McAuliffe and Mr. John L. Bogert. 
Tue PresIDENT :—All in favor of the adoption of the proposed amendments to the Con- 
stitution and By-Laws say “Aye”; contrary-minded, “No.” The vote appears to be in favor. 


It is so declared and the amendments are adopted. 


The meeting then adjourned until 2.45 o’clock. 
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FOURTH SESSION. 
THuRSDAY AFTERNOON, NOVEMBER 9, 1922. 
President McFarland called the meeting to order at three o’clock. 


THE PRESIDENT :—Before we go on withthe papers assigned for this afternoon, I am 
going to take the pleasure of presenting to you a gentleman whom many of you know, per- 
haps, personally, and nearly all of you by reputation. He is the man who has done more 
in recent months to stir up interest in and publicity about the American merchant marine 
than any other one man I know. He is really the father of this Joint Cooperative Exhibition 
that is going on at the American Marine Show and is the head of a great publishing house. 
He is familiar with questions of publicity and knows how to present them, and he has done 
wonderful work in securing proper publicity in connection with the campaign for an Ameri- 
can merchant marine. That subject, during the last two years, since he has been active in 
this matter, has achieved a great deal more publicity than it ever has received before. He 
would like to say a few words to you about the exhibition here of the American Marine 
Association, and we shall be glad to hear anything else which he cares to say on the subject 
of the American merchant marine. I have now the pleasure of introducing to you Col. E. A. 
Simmons, president of the Boardman-Simmons Publishing Company. 


CoLoNnEL Stmmons:—Mr. President and gentlemen, I have not much to say except this 
—that the American Marine Association is very glad indeed to have you here with us. At 
this moment we do not know about our plans as to 1923; the immediate future will decide 
that. But I do want to say this—that if we hold another exhibition next year, we here and 
now extend an invitation to you gentlemen to join with us just as you are doing this year. 

It has been an experiment in a way, this getting together of the several interests in the 
marine field; and in so far as I have observed, it has been quite successful. It is the first 
time in the history of the American merchant marine that they have ever been able to get 
together under one roof—every participating organization in that field. And again I say we 
are very glad to have had you with us; and we will be glad to welcome you again in 1923. 
I thank you. (Applause. ) 


THE PRESIDENT :—At the meeting of the Council held immediately after the close of 
the morning session, a number of applications for membership in the Society were received 
and acted upon by the Council. The Secretary will read the list of these applications for 
membership which have been acted on favorably by the Council, and are recommended to 
the Society for approval. 


THE SECRETARY :—The following names have been recommended for election to the 


various grades: 
Members (18). 


Henry G. Avery, Chief Draughtsman, W. and A. Fletcher Company, Hoboken, N. J. 

Edward A. Colson, Chief Operating Engineer, Marine Department, Babcock & Wilcox 
Company, 85 Liberty Street, New York, N. Y. P. O. address: 241 Charles St., West- 
field, N. J. 
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Peter J. Dromgool, Superintendent Engineer, Pan American Petroleum & Transport 
Company. P. O. address: 824 Whitney Bank Building, New Orleans, La. 

Oscar D. Duncan, Attorney, Duncan & Mount. P. O. address: 27 Williams Street, New 
York, N. Y. 

Thos. Durkin, Fleet Engineer, Cleveland-Cliffs Iron Company. P. O. address: 1318 
West Boulevard, Cleveland, Ohio. 

Whitney J. Eisler, Surveyor, American Bureau of Shipping, Shanghai, China. 

Sidney L. Eason, Operating Assistant, Wilmington Steamboat Company (Wilson He 
Wilmington, Del. 

Louis R. Ford, Engineer, Morse Dry Dock and Repair Company, Brooklyn, N. Y. 
P. O. address: 1223 Avenue L, Brooklyn, N. Y. 

James Graham, Marine Superintendent of Erection, The Babcock & Wilcox Company, 
New York, N. Y. P. O. address: 22 Lake Avenue, Mariner’s Harbor, S. I. 

Norman Hubbard, Chief Draughtsman, Marine Department, Babcock & Wilcox Com- 
pany, New York, N. Y. P. O. address: 10 De Hart Place, Elizabeth, N. J. 

William P. Lambert, Marine Superintendent, The Carolina Company, Charleston, S. C. 
P. O. Address: 57 Cypress Street, Charleston, S. C. 

A. Ross Mackay, Engineer, Marine Department, Babcock & Wilcox Co., 85 Liberty 
Street, New York, N. Y. 

Eugene McCarthy, Marine Surveyor, American Bureau of Shipping, San Francisco, Cal. 
P. O. address: 1012 Capuchino Avenue, Burlingame, Cal. 

Peter McIntosh, Marine Superintendent, W. R. Grace & Co. P. O. address: 2 Malden 
Avenue, Jamaica, L. I., N. Y. 

Dennis W. Murphy, Surveyor, American Bureau of Shipping, Shanghai, China. 

Arthur C. Rohn, Acting Manager of Sales, Federal Shipbuilding Corporation, Kearney, 
N. J. P.O. address: 184 Springdale Avenue, East Orange, N. J. 

William H. Stone, Production Superintendent, Cristobal Shops, Mechanical Division, 
The Panama Canal. P. O. address: Box 1377, Cristobal, Canal Zone. 

Walter B. Tardy, Assistant to President, Schutte & Roertine, Company, 12th and 
Thompson Streets, Philadelphia, Pa. 


Associates (7). 


Clarence Samuel King, Secretary, Atlantic Coast Shipbuilders’ Association, 1701 Wet 
nut Street, Philadelphia, Pa. 

John A. Kissick, Treasurer, Merchant Shipbuilding Corporation, 39 Broadway, New 
orks Nee 

Emmet J. McCormack, Treasurer, Moore & McCormack Company, 5 Broadway, New 
Woe ING W% 

Akira Natsuka, Assistant Manager, Steamship Department, Suzuki & Company, 220 
Broadway, New York, N. Y. 

Tomokata Soga, Manager and Superintendent, Kokusai Kisen Kaisha. P. O. address: 
372 Park Avenue, East Orange, N. J. 

William H. Stayton, Sr., President, Baltimore Steamship Company, Baltimore, Md- 
P. O. address: University Club, Baltimore, Md. 

Shigeru Uchida, Manager, New York Office, Osaka Shosen Kaisha, 904 Woolworth 
Building, New York, N. Y. 
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Junior (1). 


Leo J. Levit, United Electric Light & Power Company, Hell Gate Station,. 134th 
Street and Locust Avenue, New York, N. Y. 


THE PRESIDENT :—You have heard these names, gentlemen; a motion to adopt the rec- 
ommendation of the Council and admit them to the various grades will be received. 


Proressor H. C. SApLER:—I so move. 
The motion was put to vote and carried. 


THE PRESIDENT :—The first paper for the afternoon session is one that ought to be of 
a great deal of interest to all of us, and it is entitled “Machinery and Trials of the Passenger 
Ships—American Legion Class,” by Mr. Robert Warriner, Chief Engineer of the Bethlehem 
Shipbuilding Corporation, and a Member of the Society. 


Mr. Warriner, in the presentation of the paper, stated: 

“When Mr. Rigg read his paper on the design and construction of passenger ships at the 
Society meeting last year, it was suggested that there should be a paper on the machinery for 
the ships in the class of the American Legion, and this paper is therefore presented to the 
members of the Society, and it is hoped will prove interesting, as there are included in our 
paper the results of a test of the tank on a model with rudder, a self-propelled model, and 
also we give standardization trials of one of the ships at the exact draught at which the model 
was drawn. 

“Mr. Rigg has already given us a considerable amount of information regarding these 
ships, and in the paper you will find brief particulars which are necessary to have in mind to 
consider the results of the model tests and standardization trials. The vessels are of the 
shelter-deck type, with straight stern, and through the stern the frame is constructed in a 
longitudinal section.” 

Mr. Warriner then abstracted the paper at some length. 
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MACHINERY AND TRIALS OF THE PASSENGER SHIPS—AMERICAN LEGION 
CLASS. 


By RoBert WARRINER, Esg., MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


When Mr. Rigg read his paper on “The Design and Construction of Passenger Ships” 
at the last meeting in November, it was suggested that there should be a paper on “The Ma- 
chinery of the Passenger Ships, American Legion Class,” and this paper is, therefore, offered 
for the consideration of the members of the Society in the hope that it will be found inter- 
esting from the added circumstance that for these ships we have the results of a model with 
rudder pulled in the tank at Washington, D. C., a self-propelled model run in the same tank, 
and a fairly good standardization trial of the completed ship at a draught corresponding to 
one of those at which the models were tested. 

Mr. Rigg has already given a considerable amount of information in regard to these ships 
in his paper (Transactions of the Society of Naval Architects and Marine Engineers, 1921), 
so that it is only necessary in this paper to give those particulars which have a direct bear- 
ing on the propulsion of the ships. 

These vessels are of the shelter-deck type, with straight stem and cruiser stern. The 
framing is constructed on the longitudinal system, except at the bossing and at the ends. The 
shell plating is arranged with in and out strakes, with overlap butts below the water line. 
The principal dimensions are as follows: 
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The two propeller shafts are supported by cast steel spectacle frames in two pieces, 
bolted together at the center line of the vessel, and the framing and plating of the ship are 
bossed out from where the stern tube intersects the hull proper to the point where it attaches 
to the spectacle frame. The keel is of the flat type and the rudder balanced, with double steel 
plates over cast steel frame. 

The propellers are located with their centers 10 feet 9 inches forward of the rudder 
axis. 
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Bilge keels are fitted at the turn of the bilge and extend along the ship for a distance 
of 190 feet. They are 15 inches deep with double angles at the shell and stiffened at outer 
edge with a half oval. 

The vessels of this size and type were constructed in three different shipyards, two by 
the Newport News Shipbuilding and Dry Dack Co., nine by the New York Shipbuilding 
Corporation, and five by the Bethlehem Shipbuilding Corporation, Ltd., at the Sparrow’s 
Point Plant. The machinery, therefore, while having the same general features, varies con- 
siderably in detail. The Hawkeye State, now the President Pierce, built at Sparrow’s Point, 
is the vessel which was run through the standardization trials, and it is the machinery of this 
ship which is briefly described in the paper. 

The engines are designed for 12,000 shaft horse-power on two shafts, and each shaft 
is driven by compound turbines through single-reduction gear. The turbines are of the Curtis 
type, and each high-pressure unit consists of twelve impulse stages. The first stage has a 
single wheel with two rows of l-inch blading on a 36-inch diameter pitch circle. The res 
maining eleven stages each consist of one wheel with a single row of 34-inch blading. The 
pitch circle diameter of these wheels varies from 3414 inches in the second stage to 36%4 
inches in the twelfth stage. The diaphragms between the wheels are of cast iron with nickel 
steel nozzle plates cast in and extend from the casing down to the hub of the wheels, where 
they are sealed by serrated brass packing. 

The low-pressure turbines have seven stages, each stage consisting of a single wheel 
with a single row of 1-inch blading, and the pitch circle diameters vary from 49% inches 
in the first stage to 54 inches in the seventh stage. The diaphragms are of similar construc- 
tion to high pressure. 

The astern turbine is located at one end of the low-pressure turbine and consists of two 
stages, each stage having a single wheel with two rows of 1-inch blading, and the pitch circle 
diameter is 363@ inches for the first stage and 391% inches for the second stage. 

These turbines were built by the Fore River Plant of the Bethlehem Shipbuilding Cor- 
poration, Ltd. 

The first stage nozzles of both ahead and astern turbines are machined and carefully 
reamed to gauge. The first stage ahead has eight open nozzles—that is, only controlled by 
the main throttle valve—and two sets of three nozzles, each set controlled by an individual 
valve so that the power can be varied from 7,000 to 13,000 shaft horse-power in three stages 
so as to get the greatest advantage of full boiler pressure. One peculiar feature of these tur- 
bines is that the blading is all of the same hand, the right and left-hand rotation being ob- 
tained by turning one set of turbines end for end. When going ahead the steam flows aft 
through the port turbines and forward through the starboard turbines. 

The reduction gears, built by the Falk Company, are of simple construction and of 
ample proportions. They are single-reduction gears with two pinions and main gear wheel 
in a single plane. The pinions are 9.143 inches in diameter at the pitch circle with 32 teeth, 
and the wheels are 131.143 inches in diameter at the pitch circle with 459 teeth. The width 
of the working face is 36 inches. The pinions are made of. chrome vanadium steel, heat 
treated, and the main gear wheel is of cast steel in one piece with the teeth cut-in the rim. 
These gears have given excellent service so far and show every indication of having a long 
life. The main thrust, which is of the Kingsbury type, is incorporated in the forward end of 
the gear casing and is 25 inches in diameter. 

The line shafts are solid mild steel, 1534 inches in diameter with solid couplings and are 
raised to 16 inches diameter for the bearings. The propeller shafts and stern tube shafts 
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are 1734 inches diameter with composition sleeves about 7 inch thick shrunk on in way of 
bearings, the latter being of lignum vitae. The line shafts are 169 feet 5 inches long from 
the coupling of the gear shaft to the center of the propeller, and each line has seven bear- 
ings 24 inches long. The bearings are lined with white metal and arranged for ring oiling. 

The screw propellers are made of bronze, and are solid, three-bladed, 16 feet 6 inches 
diameter, 17 feet pitch, and each has 80.7 square feet of developed surface and 69.4 square 
feet of projected surface. They are machined to pitch on the driving faces, balanced and 
polished. Plate 54 shows the form and gives full particulars of these wheels. 

The lubricating oil is arranged on the gravity system with two pumps, two coolers and 
one gravity tank to each engine. 

There is one V-shaped condenser to each engine with built steel shell, rolled brass tube 
plates and cast iron water ends. There are 4,405 54-inch diameter tubes, 10 feet long be- 
tween tube plates, making the cooling surface 7,200 square feet. 

A section of the bottom tubes is pocketed to form a cooling chamber over which the air 
and vapor must pass on their way to the air ejector suction. 

The turbines, condensers, condensate pumps, air ejectors and lubricating system make a 
complete unit for each shaft. 

The boiler installation consists of eight water-tube boilers of the Yarrow type, arranged 
in two boiler rooms. The total heating surface in the eight boilers is 40,000 square feet. 
The tubes are 1 inch outside diameter, 0.095 inch thick, except for the two rows next to the 
fire which are 1%4 inches outside diameter, 0.109 inch thick. Superheaters of the Foster type 
are fitted, enclosed in the tube nest so that they can be drawn into the stokehole by remov- 
ing the covering plate. The total superheating surface is 5,000 square feet, and they are lo- 
cated so that the temperature of the gases will be from 900 to 1,000° F. 

The boilers have cylindrical steam drums, 4 feet 2 inches diameter, and 12 feet 9 11/16 
inches long, which are large enough to furnish ample steam space and a reasonable amount of 
reserve water. The water drums are also cylindrical and are 2 feet 6 inches in diameter. 

The boilers are oil fired, using mechanical burners and closed stokeholes. The burners 
were originally of the navy type, but the stokeholes did not prove very comfortable and on 
the last two ships they were changed to Dahl burners, which resulted in the ships being able 
to make full power on natural draft and allowed of working under much more favorable con- 
ditions. The remaining three ships of this group will be changed accordingly. 

[The boilers installed on the passenger ships of this class, built at the New York Ship- 
building Co., are as follows: 


Numberrotuboilersroomsanser ac meee eae 2 
Number cots botlensianscticis crs wie sense keine ee ene konchate 8 
ABN cer nea ta ciai wieic b wicks w old-c Gow er Ore meee ie tein nce Cre a Water tube 
Migke so baka Nercm cater sveneneneee pista atari A atACURIE ete Babcock & Wilcox 
Workinsapresstunes (pounds))aremenarer i ori oe ciate 265 
Superheatinn cantare chen Soitre article soir aes Wibamantrs ates 75°F. 
Total heating surface (4 boilers) evaporating surface.......... 41,376 
Total superheating surface (4 boilers) ..................... 4,160 
Drak tee ieen to hee ere eae aa ae Forced, closed stokehole (1”) 
Rite lea titer canes iret cre eaters Tous i aereerararavcyie ny iaranetostapatistel sc woxtar ons Oil 
INumberotbumienrs) permbotlen. crate scabies eerie oe 7 


My pevotabunnena ia atame amitteeciere ets Sfoleay= Ouch eestor cine nents B. & W. 
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The boilers are of the Babcock & Wilcox regular marine type having 42-inch diameter 
steam drum and 2-inch O. D. tubes. The superheaters are of the Babcock & Wilcox type 
mounted on top of the boiler back of the steam drum. The superheater consists of two hori- 
zontal headers, mounted horizontally one above the other at the outboard side of each boiler. 
A double row of U-shaped tubes extending across the boiler has its ends expanded into the 
two horizontal headers. The boiler is so baffled that the gases of combustion pass ver- 
tically up through the boiler tubes at the rear end of the boiler, then over the superheater 
tubes, then down a second pass through the boiler tubes, and turning again go up a third 
pass to the uptake and stack. ] 


It is not intended to give a full description of all the parts of this machinery, and it 
would be very wearisome to discuss all the various auxiliaries which make up the equipment. 
They are, therefore, presented in the table on pages 191 and 192. 

The arrangement of machinery in outline, together with the lead of the shafts and posi- 
tion of the propellers, is shown on Plate 55. 

The distance from propeller tips to hull plating at the nearest point is 2 feet 51% inches. 

The model for the vessels of this class was towed in the tank at Washington, D. C., 
under various conditions, and Plate 56 shows a copy of the curves of the effective horse- 
power and speed developed from these tests. The curves given are for hull with rudder. 

Some time later it was decided to make further tests on self-propelled model and the 
results of these are also given on Plate 3. On this test, the propeller represented those which 
were fitted on the American Legion. These are built propellers, three-bladed, with cast-iron 
bosses and bronze blades, 17 feet diameter, 18 feet 6 inches pitch, with a developed area of 
84.4 square feet, and projected area of 71.499 square feet, and were intended for about 110 
revolutions at full power. 

The curves estimated from the tests show the shaft horse-power, revolutions per minute, 
and propulsive efficiency at 24 feet, 30 feet, and 36 feet draught. There have been added, for 
comparison, the estimated shaft horse-power, revolutions per minute, and propulsive efficiency, 
at 24 feet draught for the propeller of the President Pierce. These are shown in dotted lines. 

It has been noted that the propellers on the President Pierce vary from those used on the 
self-propelled model, the revolutions having been increased from 110 to 125 in order to 
obtain a more reasonable reduction gear. At the same time, the substitution of a solid wheel 
for a built wheel, and the machining of the driving faces, made the efficiency of the two 
wheels practically identical so far as could be calculated. 

The sea trials of the President Pierce were carried out at 24 feet draught, the lowest at 
which the models were tested and the easiest at which to ballast the ship, with the loads 
arranged so that at the high runs of the standardization trial the draught would be as near 
as possible to the 24 feet and as near as possible to an even keel. The weather on the runs 
was good with very slight sea and light wind, so that there was no need to consider any cor- 
rection from these conditions. The runs were made on the standard mile off the Delaware 
breakwater, and that course is rather shallow for a vessel of this size and speed, so there is 
probably some interference at the high runs. The depth on the course varies from 23 to 
25 fathoms, but the straight way leading up to the mile buoy at each end is considerably 
shallower, being from 19 to 22 fathoms at the north end and from 15 to 21 fathoms at the 
south end, and this again may have caused some interference so that the speed obtained is 
probably not quite so good as it would have been on a deep sea trial. 
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TABLE OF AUXILIARY MACHINERY. 
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PUMPS. 
Name No. Size Type Suction connection | Discharge connection 
Main feed pump..... 2 | 21” x 14” X 27” | Vertical Simplex | 6” feed tanks 5” F. W. heater 
214” res. feed tank 5” boilers 
Auxiliary feed pump. . 1 | 10% 7” X 24” | Vertical Simplex | 234” turbine drains 4” F. W. heater 
5” feed tanks 4” boiler 
214” res. feed tank 2” overboard 
214” boiler 2” res. feed tank 
Ballast pump........ 1 | 10% x 12” x 12” | Horizontal Duplex | 7” sea 4” overboard 
8” ballast line 6” main condenser 
5” bilge line 
Fire and bilge pump . 1 |12” x 8%” x 12”) Horizontal Duplex | 5” sea 4” fire main 
5” bilge 4” overboard 
Sanitary pump....... 1 8” x 8” X 12” | Vertical Duplex | 5” sea 4%” distillers 
414” sanitary system 
3” refrig. cond. 
A : 3” water service 
Engine-room bilge 
pump............ 1 | 5%”x 7” X12” | Vertical Simplex | 5” engine room bilge | 4” overboard 
4” bilge system 
Fire-room bilge...... 1 | 54%” xX 7” x 12” | Vertical Simplex | 5” engine room bilge | 4” overboard 
44” bilge system 
Fresh-water pump.... 1 7” X 6” X 10” | Horizontal Duplex | 3” F. W. tank aft. 2” drinking watertank 
2%” eng. F. W. tank 
P.&S. 214” 1,000 gal. tank 
2” dist, drain tank 214” main feed tank 
Drinking water pump 1 | 4%” x 334” X 5”| Horizontal Duplex | 2” F. W. tank 144” drink. water sys. 
2” dist. dr. tank 14” eng. and fire rooms 
Evaporator feed pump 1 | 7” x 6” x 10” | Horizontal Duplex | 5” sea 1%” evaporators 
2” cond. overboard 4” san. sys., dist. and 
discharge refrig. mach. 
Auxiliary air pump.. 1 | 10” x 18” 12” | Vertical Simplex | 8” aux. cond. 7” aux. filter tank 
Oil transfer pump.... 1 8” X 8” &K 12” | Vertical Duplex | 7” oil storage tanks 6” oil settling tanks 
314” No. 5 hold, ford. 
and aft 
Fuel-oil service pump 4 | 7X 4%” X10” | Vertical Duplex | 314” settling tank 2%” overboard 
144” burners 
Lubricating oil pump 8” X 10” X 14” | Vertical Simplex | 67% oi] drain tanks 4” oil gravity tanks 
Oil cooler circ. pump 2 | 8” x 10% x 14” | Vertical Simplex | 6” sea 5” cooler and overboard 
4” cooler and overboard 
Brine pump......... 4 6” x 6” x 6” | Horizontal Duplex | 4” brine ret. tank 3” brine cooler 
Refrig.cond.circ. pump 2 6” X 6” & 6” | Horizontal Duplex | 4% sea 3” refrig. cond. 
Circ. hot-water pump 1 |4%7 x 247 4” Horizontal 2” hot F. W. tank 114” hot F.W. system 
Lub. oil hand pump. . sTFia | ipa ra seetnln Nuun AR Ann Ae SOs MCS 1” oil drain tank 1’ filter and purifier 
Aux. circ. pump..... 1 10” Centrifugal 10” sea 10” aux. cond. 
10” overboard 
Air pump........... A Se Rein ee NU Radojet 6” main condenser 314” feed tank 
Condensate pump....| 4 | .............. Centrifugal 8” main condenser 4” feed tank 
Main circulating pump 10,000 G. P.M. Centrifugal 19” sea 19” main cond. 
14” bilge 20” overboard 
Fuel-oil hand pump. . 1 
Waste tank pump.... 1 Cent. Elec. Driven 
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OTHER AUXILIARIES 


Name 


Size Type Remarks 


50 K. W. Marine _| Direct turbine driven, 3,000 R. P. M., ex- 


Main generator...... 
118 volt haust-condenser, feed heater and atmosphere. 


25” dia. X 34” 12 coil 
60 sq. ft. H. S. 


Fuel-oil heater....... 


Fuel-oil meter....... 14” Worthington 


Forced-draft fan ..... 42” dia. Turbo-vane Capacity of each, 22,500 cu. ft. per min. 
against 3” 

Injectors rick teen) cd 2” Double tube 

Evaporator.......... 2 35 ton Reilly 

Distillersenee eee: 2 3,000 gal. Reilly 

Onl @MErensessoase| 350 sq. ft. H. S. | Schutte & Koerting 

Feed water heater... . 1 BP bey SOO MW ss oodboauobasaco Capacity = 160,000 Ibs. per hour, 90° F. 
to 212° F. 

Air compressor ...... 9} WW Se IA Se 

Oil purifier.......... ALBA tiFaestey state eterewetee eteiels Centrifugal 

Aerating filter....... iL 13” Reilly 

Ventilating fan...... 27 |1,000to12,000C.F.M. 

Winches scp. is.c 2 voice 26 CY &< ey 

IWandlasszryeverrictil-i 1 13” x 137 Spur geared 

Gy payin ewcintccenr cvs. 2 10” x 10” Non-reversing 

Sd5000 16” x 127 Screw 


Plate 57 gives the tabulated results of these trials. The bottom table shows the results 
for the standardization at approximately 12, 14, 16 and 19 knots. It was intended to make 
five runs at the high speed, but the thirteenth run had to be thrown out on account of turn 
of tide, and this set was therefore split into two groups of three runs each. The speed results 
have been corrected for deviation. The shaft horse-power was obtained by means of Gary- 
Cummings torsion meters fitted to the two shafts next to the reduction gears, which were 
specially bored for the purpose, and the shafts were carefully calibrated in the shop with the 
torsion meters in place. The results of this trial are plotted on Plate 58, and alongside is a 
comparison of the effective horse-power and shaft horse-power. 

In order to obtain some data as to the performance of the turbine, water-measuring 
tanks were fitted and arrangements made for measuring the steam consumption of the star- 
board turbines. Six-hour runs were made at approximately 7,000 and 10,000 shaft horse- 
power and a twelve-hour run at full power, and the consumption was measured for the whole 
time. A short trial was also made at about 10,000 shaft horse-power for the purpose of meas- 
uring the steam consumption of the auxiliaries. The data for these trials are shown on the 
upper half of Plate 57. It will be noted that the water rate is 10.70 at 13,043 shaft horse- 
power. The water is given uncorrected, except for a small allowance for Radojet steam. 
The consumption for auxiliaries showed rather high, 2.74 pounds, but this is a condition 
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which is partly inherent on a turbine ship and partly due to the extra auxiliaries needed in 
a passenger ship. 

There is also shown, on Plate 59, the results of standardization trials on the President 
McKinley, and on Plate 60 the trials of the American Legion. These are both at a lighter 
draught than the lowest the models were tested at. 

Both of these ships were built by the New York Shipbuilding Company, and the Ameri- 
can Legion is fitted with wheels similar to those which were used on the self-propelled model. 

The results of these tests have been presented as candidly and completely as possible, 
and it is hoped that they will be of value to the members of the Society. It is to be re- 
gretted that after spending so much time and money that the final results should fall so far 
short of what one would wish, because one of the ships was not standardized on a course of 
sufficient depth to obviate any guessing at the true speed in deep water. 

The author wishes to acknowledge the courtesy of the New York Shipbuilding Company 
in furnishing the data on model tests and other information. 


DISCUSSION. 


Mr. Cuartes F. Batty, Member of Councitl:—As Mr. Warriner stated, two of these 
vessels were built at Newport News. The general particulars of the vessels were the same as 
those built at the other yards; the machinery was somewhat different. The turbines were of 
the Newport News-Curtiss type, with slightly larger pitch diameters of the blades, and the 
condensers were somewhat different. The boilers were of the Babcock and Wilcox type. 

I have a tabulation showing the trial results of the two vessels built at Newport News, 
as compared with those built at the other yards, as compiled in Mr. Warriner’s paper (see 
Plate 61). The vessels built at Newport News were originally named Golden State and 
Silver State; these names were changed to President Cleveland and President Jackson. 

The main condensers on these vessels were condensers not built at Newport News but 
inherited from the Shipping Board. They were built, we were informed, under war condi- 
tions. We found that they needed to be re-tubed and the internal parts reconstructed, but 
the design was not essentially changed. The condensers were constructed on the Lovekin 
principle. They were built by order of the Shipping Board by outside parties and were left 
over from cancelled ships. Worthington air pumps and Parsons augmentors were installed 
by us. The air pump discharge on these vessels during trials was only about 3° to 6° F. 
below the temperature corresponding to the vacuum. 

The boiler heating surface amounted to 41,376 square feet, about the same as fitted by 
the Bethlehem Company. The boilers were fitted with Babcock and Wilcox oil burners. In 
this connection, I would refer to a statement on page 189 of Mr. Warriner’s paper, to the 
effect that the burners of the President Pierce were of the navy type, and that on the 
subsequent ships the burners were changed to the Dahl type, which resulted in more favor- 
able working conditions. I have the impression that other changes were also made coinci- 
dently with changes in burners, which might have affected the fire-room conditions referred 
to. It would be interesting to hear from Mr. Warriner as to this. 

Through the courtesy of the New York Shipbuilding Corporation, I was present on the 
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trials of the American Legion, in which vessel the arrangement of the blowers is similar to 
that in the President Pierce, in which the blowers are of the vertical spindle type, as shown in 
Mr. Warriner’s paper, and, I understand, take their suction from the deck above and dis- 
charge horizontally into the upper part of the fire rooms. This arrangement does not lend 
itself to a cool fire room, as was found on some of this class of vessels. In the President 
Cleveland class the blowers are of the horizontal type and take their suction from the ventila- 
tors above and discharge down the ventilators to the fire rooms, thus bringing fresh air down 
to the crew on the fire-room floor. This gives an efficient arrangement as far as ventilation 
and operating conditions in the fire rooms are concerned. 

The temperatures are given in Plate 61 and are as follows: 

President Jackson, 85° F.; President Cleveland, 80° F.; President Pierce, 113° F.; 
American Legion, 131° F.; and President McKinley, 94° F. 

The air pressure during the trials of the Newport News vessels was less than on the 
President Pierce. The superheaters fitted in the Newport News vessels were of the Babcock 
and Wilcox type, and I would call attention to the temperature of the stack in these two 
vessels, which varied from 483° to 468° F., which is very good, and indicated efficient 
operation. 

The President Cleveland was fitted with calibrated feed measuring tanks. There was a 
six-hour trial, and on the first four hours of the trial the steam consumption of the main tur- 
bines only was measured; on the last two hours the entire feed was measured, so as to give 
a line on the consumption of the auxiliaries. For the main turbines, during the first four 
hours, the consumption was 10.54 pounds as against 10.7 pounds given in Mr. Warriner’s 
paper; and for the auxiliaries 2.46 pounds as against 2.74 pounds in Mr. Warriner’s paper. 
The oil consumption measured by calibrated meters corrected to the basis of 19,000 British 
thermal units per pound was .935 pound and .941 pound respectively on the two Newport 
News-built ships. 

I might say that these trials were run off the Virginia Capes in water of from 7 to 15 
fathoms. A comparison of data from sister ships of approximately the same displacement 
on trials run off the Virginia Capes in one case, and the Delaware Breakwater in the other, 
indicates that from 4 to 10 per cent more power is required for the same revolutions on trials 
off the Virginia Capes due to the shallow water. The trials of the President Cleveland were 
run five days after the vessel was docked, and the trials of the President Jackson twenty-two 
days after docking. 

I wish to say something about the gears, on which very little data are given. The gears 
fitted in the two Newport News ships were about the same diameter of main gear and pinion 
as were installed in the Bethlehem Company ships, but with more face, the Newport News 
ships having 42 feet face as against 36-feet face of gears fitted in the President Pierce. 

I would like to state that the contract speed of these ships was 16 knots. The machin- 
ery was guaranteed to make 12,000 horse-power. We all understood and knew that this 
power would drive the vessel at more than 16 knots. A few days ago I was informed by 
one of the Shipping Board Commissioners that several of these ships are making over 18 
knots sustained sea speed. I informed the commissioner that we would not advise opera- 
ting these gears at this power, as we believed that they would not be entirely satisfactory if 
so operated in continuous service. 

I think it would be interesting to hear from Mr. Warriner as to the cast steel main 
gears which were fitted in the President Pierce, and to be informed if these gears are giv- 
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ing entire satisfaction. We fitted in the ships at Newport News nickel steel pinions with 
gears having carbon steel rims. 

It is important in all vessels of this type to make the fire rooms comfortable and ar- 
range the boilers to be easily cleaned so as to maintain their efficiency. We all know that 
whe7 out on trials we see to it that the boilers are clean. 

The Society is fortunate in having this paper presented by Mr. Warriner. 


Mr. E. H. Rice, Member of Council:—It is very gratifying to see that the paper read 
before the Society last year on the “Design and Construction of Passenger Ships’ has been 
amplified by Mr. Warriner’s paper this year. Each paper renders the other of more use 
to the members of the Society. 

One point brought out clearly by Mr. Warriner’s analysis of the President Pierce 
(Hawkeye State) trials is the discrepancy between expected and realized performance. 

Plate 58 brings this out, showing an increase of about 12% per cent in power for the 
ship as compared with the self-propelled model test at 19 knots, which means a decided 
drop in propulsive coefficient, also shown by the charts given. 

There are several points to be examined here; the following are perhaps the most 
pertinent : 

1. Difference in propellers as noted in the body of the paper (page 190): This cannot 
conceivably account for more than a small amount of the difference (see Plate 56). 

2. Depth of water on the course. The battleship Michigan comparative trials at Rock- 
land and Delaware Breakwater showed that the increase of power below and at 18 knots was 
trifling, but was clearly perceptible at 19; this at the same draught of ship that we are con- 
sidering. Depth of water cannot be considered a serious factor in this case. The power 
realized on trial is high all the way up the curve and does not suddenly increase at the 
top speeds. 

I want to guard against misunderstanding right there. The preceding paragraph refers 
only to the measured mile course and does not refer to the endurance runs outside in shallow 
water; this is a point which occurred to me when Mr. Bailey was speaking, namely, the 
depth of water on the course is one thing, and the depth of water outside in the vicinity of 
the Delaware Capes is another thing. 

The figures for the Michigan are as follows: 


Course. I8 Knots. I9 Knots. 
Rockland Maines. sysies solve sisi eae 13,325 I. H. P. 16,880 I. H. P. 
Delaware Breakwater ................0:. 113,525) 1. Al. 18,300 I. H. P. 


The Michigan is 450 feet long, 16,000 tons displacement and 24 feet 6 inches draught, 
but of wider beam; namely, 80 feet. 

These results are as recorded in the Journal of the American Society of Naval En- 
gineers, Volume 22. The two curves were practically identical up to 18 knots and then sepa- 
rated as noted above. This was not the case with the Hawkeye State (see Plate 5). 
These comparative courses trials were conducted under navy standards, which means care, 
accuracy and intelligence as far as the human machine is concerned. 

3. The recent absence of proper range buoys on the Delaware Breakwater Course may 
possibly have affected results, but with care and experience the true course can be run and 
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probably was run in this case. It is important to make sure, by cross bearings, that the vessel 
runs through the deep water, which is limited in extent, in both directions. It is important 
also to be sure that the ship is not accelerating when entering the mile, a difficult matter with 
no buoys. 

Torsion meters may have read high; there have been several instances lately where 
these instruments have given readings very disappointing to designers and builders. On the 
occasion of the recent trials of an electrically driven ship the torsion meters were high as 
compared with the electrical instruments, as well as with the self-propelled model results. 

The time out of dry dock is not mentioned, that I noticed, but it is probable that the 
ship was docked, cleaned and painted very shortly before the trials. This time might well 
be given before final printing of the Transactions. 

One troublesome point is absent here; Mr. Warriner tells us that the sea was calm and 
the wind light. These vessels have high superstructures, and it is probable that there is an 
addition of the order of 2 to 2% per cent to be made to the model tank shaft horse- 
power at 19 knots even in still air, the exact amount being difficult to assess. 

Those interested are referred to Commander W. McEntee’s paper read here in 1916, to 
Mr. W. W. Smith’s paper in 1917, also to Admiral Taylor’s classic manual on “Speed and 
Power of Ships,’ 1910. The hull form offers very little air resistance, but the houses, masts, 
etc., in large passenger ships should be allowed for. In the Engineering (London, 1907) 
accounts of the Mauretania’s design, this point is also emphasized. 


Mr. WitiiAm W. Smitu, Member:—There are one or two things in connection with 
Mr. Warriner’s valuable paper that I think can be brought out. Mr. Rigg has already em- 
phasized the fact that the horse-power on the trial course exceeds the estimate results from 
the self-propelled model test by about 12.5 per cent. 

Referring to the test on the President Pierce, given by Mr. Warriner for a speed of 18.08 
knots, the following additional data have been worked out. 

The propulsive coefficient for this speed is 59.8. The superheat referred to by Mr. 
Bailey is 41° F. The ideal water rate, on the Rankine cycle, for the steam conditions on 
that trial is 6.9 pounds per horse-power. The efficiency of the turbines referred to the 
Rankin cycle is 64.5 per cent. The steam consumption of the auxiliaries in per cent of the 
turbine steam consumption is 25.6, and in per cent of the total steam consumption is 20.4. 

If we allow a boiler efficiency of 74 per cent, which is conservative, and take 19,000 
British thermal units per pound for the fuel, the fuel consumption per day works out as 139.7 
tons, and per shaft horse-power per hour, 1.0 pound. The actual evaporation per square foot 
of heating surface is 4.38 pounds. The cooling surface of the condenser per shaft horse- 
power is 1.11 per square foot. This, of course, is satisfactory for temperate water condi- 
tions, but I think it is somewhat low for tropical conditions. At any rate, we usually allow 
from 1.45 to 1.5 square feet per shaft horse-power for tropical conditions, where the tem- 
perature of the water is taken as 85 degrees. 

I am informed that the total weight of the machinery for this installation is 1,040 tons, 
wet, which works at about 180 pounds per shaft horse-power.' 

Referring also to Plate 57 which gives the trial of the President Pierce, it is noted 
that the vacuum as recorded does not agree with the exhaust chamber temperature. In one 
case, the exhaust chamber temperature is recorded as 100.8 degrees and the vacuum as 28.8 
inches. The vacuum corresponding to this temperature is 28 inches, which makes the vacuum 
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reading 0.8 inch lower than the temperature reading. In another case, the vacuum corre- 
sponding to the temperature is 28.53 inches, whereas the recorded vacuum is 28.8 inches, 
which is 0.27 inch lower. On Plate 59 the vacuum corresponding with the temperature 
agrees exactly with the recorded vacuum. 


ApmiraL C. W. Dyson, U. S. Navy, Member of Council (Communicated ) :—The great 
point which stares the reader of this paper in the face is the large discrepancy between the 
shaft horse-powers for the different speeds as obtained from the Model Basin trials and those 
obtained on the actual trials of the vessels. 

Why this discrepancy? In the paper the author hints at the possibility of the trial 
course depth being the cause. I cannot agree with him as to this. I ascribe the entire trouble 
to the character of the hulls. These hulls are extended in the quarters to form a casing in 
which the propeller shaft is carried, and these casings extend clear aft to the bosses on the 
struts. The structure varies from about 5 feet in the external width at the forward end to 
the diameter of the strut boss at the after end. The depth is not shown on Plate 55, but 
it is sufficient to carry the stern tube and stuffing box and one coupling and one line bear- 
ing and must have clear area enough to give access to these. 

In my experience I have encountered several vessels where horizontal interferences to 
vertical flow of the water closing in around the stern of the ship exist, and others where 
these interferences have been with the horizontal flow of the closing-in water. In the former 
cases, with the interference extending clear out from the hull of the ship to the propeller 
shaft, as in the case of a spectacle frame with horizontal fin, the effect has been beneficial, 
the propeller being slowed down in revolutionsand the “Loss Factor’ K becoming VK. In 
the second case, however, where the horizontal flow is interfered with, incipient cavitation 
occurs due to the bad quality of the wake between the interfering member and the hull, 
speeding up revolution where the basic slip is 13 per cent or less, and causing K 
to become K?. 

As Model Basin trials do not give any indication of cavitation, of course, the results 
obtained by running the self-propelled model are those which may be expected when neither 
incipient nor full cavitation occurs. 

I have analyzed the propeller performances of the President Pierce and of the Ameri- 
can Legion on the assumption that incipient cavitation is actually occurring, and in place 
of K have used K”’. 

I include herewith these analyses and call your attention to the close agreement between 
estimated powers and revolutions and those obtained on the actual trials (page 198). 


Mr. AtFrepD J. C. Rosertson, Member:—Gentlemen, as you are no doubt aware, four 
of these ships have been on the South American route of the United States Shipping Board 
and operated under the Munson Steamship Line. I have had access to the logs, and it would 
have been a very great pleasure if I could, from these, give you really reliable data as to 
the performance of these ships. I have gone over the logs very carefully, but anyone who 
has not looked over logs of that kind, and gone into them a little bit, will realize how difh- 
cult it is to eliminate the various things which will prevent us getting reliable figures. 

These boats run on a schedule; the first day after they leave port they are retarded in 
their progress for various causes. Then they cross the Gulf Stream and later on get into 
the tidal streams of Cape Roque, so that altogether their sea speeds do not correspond in 
any way to measured mile conditions. 
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run south at a draught of 23 feet 2 inches. 
a draught of 22 feet 5 inches. 
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PROPELLERS—CHARACTERISTICS AND Basic CONDITIONS. 


ONMssuosesooogns President Pierce American Legion 

YDS Saeesanaels 16.5 i 

J ASE ORO ROOD iA 18.6 

P.A.+D.A .3246 315 

MoS nce onenas 7210 7030 

DiS! tcc ae .8675 .8675 

Vicepe slash eocttsho 20.24 20.85 

SiTspaaiciace 3.9 3.68 

S.H.P 17, 208 17, 751 

Pac 723 756 

Jones ltoopanac 12, 441 13, 420 

ANALYSES OF TRIALS. 
President Pierce American Legion 

[Ysnesoccndantoan 12 14 16 19 12 14 16 
Glib (thacanedoooae 2000 3150 4600 98000 2000 3150 4600 
= Be eeesn wn a aevats .5928 .6916 .7904 .9386 .5756 .6715 =. 7675 
e.h.p.+E.H.P.. .1608 .2532 .3698  .643 .149 .2347 9.3428 
AOS SO -.825 -.62 -.45 -.2 -.86 -.658  -.482 
Gee pa Siete Oe RENE 1.185 1.185 1.185 1.185 1.185 1.185 1.135 
PEASE wis eisiseinacets 1.288 1.288 1.288 1.288 1.288 1.288 1,288 
“4p BOO ORO 6/000 -.716 -.510 -.34 -.09 -.750 -.548 -.372 
CLs hs Apbapoage 3317 5318 7865 13987 3157 5026 = 7587 
Act.S.H.P.,... 3100 5000 8000 13300 2950 4900 7650 
"Aas eo nelaoad oone 577 .38 =. 214 0 615 -42 = 252 
WS ieiaraierejelopsteteielets .09013 .09236 .1008 .1024 .09075 .09621 .102 
I 50960 00050000 78.61 91.94 106.1 126.2 72.29 84.85 97.59 
UNGhoodeoon00K00 76 94 102 127 72 84.5 98.3 


* By using actual power developed. 


The American Legion has averaged 19.3 knots on a 24-hour run north and 24-hour 
The Southern Cross averaged 19.87 knots on 
The Pan America averaged 19.3 knots, and the draught was 
20 feet 9.5 inches. The Western World averaged 20.0 knots on a draught of 27 feet 6 inches. 
After correcting these figures for tidal influences (which, on the best runs, average 
about three-quarters of a knot), the American Legion has averaged 18.40 knots sea speed for 
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forty-eight hours on 23 feet 9 inches draught, with 110.8 revolutions per minute. 


The Southern Cross has averaged 18.48, with 22 feet 10.5 inches draught on 112.5 


revolutions. 
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The Pan America on 24 feet 134 inches draught, with 121.4 revolutions per minute, 
averaged 17.85 knots. 

The Western World on 27 feet 7% inches draught, at 121.9 revolutions per minute, 
averaged 18.4 knots. 

The American Legion and the Southern Cross, I should explain, are of the double- 
reduction gear type. The Pan America and the Western World are of the President 
Pierce type, with single-reduction gears, and taking these two pairs of ships, we get the 
American Legion type at 18.44 knots, 111.65 revolutions per minute, and 23 feet 4 inches 
draught, and the Pan America 18.13 knots on 121.6 revolutions per minute, and 25 feet 
10% inches draught. 

The mean slip for all the voyages (eliminating one or two cases, where the figures were 
questionable) for the American Legion, Pan America, and Western World is 11.5 per cent, 
and for the Southern Cross it was 12.5 per cent. 

The oil consumption for all purposes, so far as we could measure the shaft horse-power 
(we have no torsion meters in use), for the American Legion is 1.055 pound, and for the 
Southern Cross 1.13 pound, making it 1.084 pound for both of these vessels; for the Pan 
America it is 1.13 pound, and for the Western World 1.03 pound. 

It should be added that these fuel consumptions include the fuel used to maintain a 
very extensive electrical installation and also a considerably increased refrigeration plant. 


Mr. J. T. DatcHEer, Member:—Mr. Warriner’s paper gives a good account of the gen- 
eral design, estimated performance, model experiments and actual trial performance of a 
type of machinery installation that has been of special interest to marine engineers, being 
of a higher type than that usually installed in this country for commercial vessels. 

The trial reports regarding speed and horse-power agree very closely with the results 
obtained from the model experiments. In my opinion, the added expense of such- experi- 
ments is well worth the information obtained therefrom and should be encouraged wherever 
possible, as they are very valuable as a basis of comparison with the calculated perform- 
ance. The machinery installation described in the paper is designed with a view to obtain 
the best results possible and still keep within conservative limits regarding reliability and sim- 
plicity of design and operation. 

The adoption of the water-tube boilers is to be specially noted, and it is hoped that 
the boilers will continue to give a good account of themselves in service. The adoption of 
this type of boilers for vessels of purely commercial nature is to be welcomed as opening 
the way to more efficient means for generating steam, thereby tending to improve the over- 
all efficiency of the power plant, improving the flexibility of operation and allowing a reduc- 
tion of weight and space as compared with the conventional Scotch boiler. 

The successful operation of these passenger vessels has no doubt fully established con- 
fidence in this type of machinery, and I am looking forward to further improvements on 
future passenger vessels, such as the adoption of higher superheat, higher turbine efficiency 
and a step forward in the development of a higher and more efficient type of auxiliaries 
which will compare more favorably with the efficiency of the propelling machinery proper. 


ApmtRraL Davip W. Taytor (C. C.), U.S. Navy, Honorary Vice-President:—This is 
one of those papers which is of permanent value,and we always delight to welcome such papers 
in the discussions of the Society. There is an enormous amount of data which has been 
given in the paper, and it supplements exceedingly well Mr. Rigg’s paper, dealing more par- 
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ticularly with hulls rather than the machinery. I am not going to discuss anything except 
one feature of the paper, which renders it of particular interest to me, because it shows a 
discrepancy or failure to agree with results estimated at the Model Basin. 

The discrepancy has been stated as 12.5 per cent; that is correct at 19 knots, but if you 
will state it at a lower speed, it is something of the order of 15 per cent; and if the Model 
Basin cannot come any closer than that, it is hardly worth working. 

This is not the first time that model-basin results have been compared with full scale 
experiments. 

During the last few years since the Model Basin has been able to test models, self- 
propelled, it has compared a number of estimated curves of horse-power with actual curves of 
horse-power, in the case of naval vessels, and I took particular pains the other day to inquire 
as to their experiences. They have had something like eight or nine cases, I believe, of vessels 
which they have tested, ranging from battleship to torpedo destroyers and auxiliaries, and 
in every case the agreement has been very satisfactory—of the order of a few per cent—it 
would be suspicious if it were exact, owing to the nature of the case. 

Perhaps I should make one exception to that. It is with regard to destroyers. Up to 
the speed of 30 knots, or a little below, the deductions from the model self-propelled trials 
are in agreement with the actual curves of shaft horse-power. From 30 knots up they do 
not agree. We have always ascribed this latter disagreement to incipient or mild cavita- 
tion. At higher speeds there is a discrepancy undoubtedly due to cavitation; that applies 
only to torpedo-boat destroyers at the high speed. 

Let us consider these curves in a little detail. In the first place, referring to Plate 58, 
the curves at the left compare the curve of shaft horse-power with that deduced from tests 
with models, and in these tests I understand the model represented a ship complete, that is, 
it had all the appendages. The actual curve as drawn seems to tend rather to get together at 
19 knots. I think that is probably because the 18-knot spot may have been a little low, so 
considering the curve as drawn, the upper part looks to me too straight. If you will go 
down a little further at 18 knots, you will see the discrepancy is about 1,500 horse-power, 
or practically 15 per cent. 

I am somewhat of a crank on cavitation, and the first thing I suspected was cavitation, 
but I am sorry to say that I cannot agree with Admiral Dyson in ascribing this trouble to 
cavitation. If you will look at the right-hand figure in Plate 58, the curve of slip, you will 
find the slip on trial was not only very moderate but showed no tendency to increase above 
15 knots, and so far as I know, whenever cavitation is present, it is necessarily and inevita- 
bly accompanied by abnormal increase in the slip. So | am sure that we will have to absolve 
cavitation as the term is commonly understood. 

There was a remark made by one of the speakers as regard to accuracy of the record- 
ing gear. The results seem quite consistent, but it is practically impossible to prove any- 
thing about it one way or the other. 

I used to believe, when I attempted to analyze trials with reciprocating engines, that 
the indicator did not give a result which could be counted on within 5 per cent. I rather 
doubt whether the torsion meters give any better result than‘ the indicator, but at least they 
give consistent curves. 2 

Anyone who attempts to analyze curves from the original data will find in practically 
every case that the data require some explanation. That is the case here, in a relatively 
minor matter. 
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If you consider the plate giving the details of the trial of the President Pierce from 
the economy standpoint, you will find at the left hand of the plate, at the 15.4 knot speed, 
the average revolutions were 101.7, and the two powers added together 7,110. 

Take the next line below, speed not given; average revolutions 102.9, and the power 
9,565, an increase of 2,400 in the power for 1.2 revolutions. That was probably due, I 
should say, to the question of depth of water. It is very likely that the high power was 
run in unusually shallow water, but that is the kind of thing we always run against when we 
attempt to go back to the original data in test trials. 

Another factor in connection with trials is the question of a steering. We were told 
yesterday that bad steering would add to the resistance 16 per cent. I do not know whether 
the steersman in these trials is guaranteed but maybe that will account for the whole 
difference. 

In regard to the depth of water, I think there is no question it must have had some 
effect, but if you take Rota’s results, which are perhaps as good as any, on that, you will 
find, according to him, there will be practically no increase in resistance up to 13 or 14 knots, 
and that the increase would be comparatively low, probably for a knot or two beyond that; 
and as we find there is quite a discrepancy between 13 and 14 knots, there seems to be little 
question that the depth of water could not account for the whole difference, although it was 
one factor. 

You will find, if you plot the power upon the revolutions instead of speed and plot 
the economy runs as well as the speed trials, while the power for various revolutions seems 
somewhat erratic, particularly the one speed I have referred to—generally speaking, the 
economy run falls fairly close to the standardization run, though I understand that the econ- 
omy runs were made in much shallower water. If the runs on this course and in much 
shallower water agree, it is rather a reflection upon the accuracy of one or the other. 

Let us consider the problem in detail for a minute. Curve B in Plate 58, again, is not 
deduced from experiments with the President McKinley model. It was deduced from ex- 
periments with the model of the American Legion, with a different propeller. Although, as 
pointed out by Mr. Warriner, the difference is probably due to lack of smoothness of the pro- 
peller of the American Legion, and that might make up partially for the smaller size and 
smaller pitch ratio of the propeller of the President McKinley, that would not apply to 
the model experiments. In the model experiments the propeller of the American Legion 
was undoubtedly just as smooth and carefully finished as it would have been if it had been 
the model of the President Pierce, so that that is another factor, all tending in the same 
direction. 

Now we come to the question of the condition of the bottom. I would like to ask Mr. 
Warriner how long the vessel has been out of the dry dock? 


Mr. WarRINER :—Something like two weeks. 


ADMIRAL TAYLOR:—The President Pierce was in practically fresh water. How long 
had it been in the fresh water? 


Mr. WaRRINER :—Five days. 


ApMIRAL TAyLor:—We have had some experiments recently in the matter of the foul- 
ing of ship’s bottoms which brought home to us more than ever the fact that this fouling is 
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a very important question, and it appears that a short stay out of the dock, without any 
apparent fouling, may have an appreciable effect on resistance. That matter is being in- 
vestigated, and I hope we will get at the bottom of it in time. Two weeks is not a very 
long time, but that is another factor working in the same direction. 

A thing in this paper which excited my curiosity more than anything else was Plate 56. 
Take the right-hand diagram in Plate 56—the upper curves of propulsive coefficient—you will 
see the upper curve c, which applies to the 16,000-ton condition, is decidedly above the others, 
reaching a maximum a little under seven-tenths. The next curve falls off materially until 
deep top load curve is quite a bit below 65. That seemed to be rather a large difference, 
and I inquired at the Model Basin and obtained some information which I hope that Mr. 
Warriner will get and add to his paper. 

The wake factors in the three conditions appear to be practically the same. There is a 
slight difference in the thrust deduction coefficients, the thrust deduction coefficient increas- 
ing as the draught increases, but not enough to account for the difference; and if you will 
examine curves of slip corrected for wake, you will find that the upper curve c corresponds 
to an actual slip of the propeller of about 20 per cent, and the lower curve a@ corresponds 
to an actual slip of about 30 per cent; in other words, the propeller is working well on the 
down grade, from the point of maximum efficiency. 

I think in this case, as well as in the majority of cases of actual ships, the revolutions 
of the vessel are too high to get the highest possible propulsive efficiency. As we all know, 
it is very hard with modern machinery to get it to turn slow enough to get a really efficient 
propeller, that is, to get the maximum efficiency of which the propeller is capable. Change 
in the revolutions of the President Pierce, from 110 to 125, which was necessitated by gear 
considerations, is also a cause for decreased efficiency, and I am rather inclined to suspect, 
if the President Pierce propeller were actually tested in the model, its efficiency would be 
less than estimated by the author. 

The previous factors which I mentioned are all on the side of increased resistance, such 
as fouling of the hull, shallowness of water, etc. An increase in resistance of the ship will 
necessarily add to the slip, and the efficiency will slide on down, the effect being more or 
less cumulative. I believe that this discrepancy of 15 per cent is accounted for by a number 
of small causes which would have been discovered if the model had been tested in the Model 
Basin under actual conditions of trial. There is no difficulty in testing a model in the Model 
Basin in shallow water. I was a little surprised, in view of the conditions, to hear the 
statement as to the wonderful speed made by one of this class at sea, because if we have 
to increase the power at sea to cover an average increase of say 20 per cent over the trial 
trip conditions, the propeller would have undoubtedly worked under exceedingly inefficient 
conditions. That is a case where, if you make a larger propeller, there is no question you 
would get somewhat better results on trial, and perhaps much better results at sea. 

Probably a four-bladed propeller would show even greater improvement. If you make 
a larger propeller, you necessarily slightly reduce the pitch ratio, and the result would be, 
in my mind, to slightly reduce the upper comparative curve of propulsive efficiency in Plate 
56 and materially raise the lower curve; in other words, to bring the curves of prelnalenve effi- 
ciency close together, as they should be. 


Mr. Bartey:—TI think that Mr. Warriner’s paper, together with the discussions, form 
a valuable contribution. I would like to inquire if Mr. Robertson could not give to the 
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Society data (1) as to the fire-room temperatures of these vessels which are being operated 
by the Munson Line under his direction, and (2) supply a statement of the condition of the 
gears. We all know that at 18 knots speed the gears are heavily loaded, and it seems that 
to complete this paper such data would be of the greatest value. 

I would state that on the President Cleveland the power was measured by Hopkinson- 
Thring torsion meters, and as far as we can see from the tabulated data, the results corre- 
spond quite closely to the other vessels. 


Mr. Rosertson :—In reply to Mr. Bailey’s inquiry, I would say, in regard to fire-room 
temperatures, that in the last two ships, Pan America and Western World, it was decided to 
run on natural draft under ordinary conditions, and the changes involved have reduced fire- 
room temperatures about 40 degrees below those in sister ships. This change is therefore 
also contemplated for the American Legion and Southern Cross. 

The reduction gears in all four ships are standing up perfectly, and with the excep- 
tion of one pinion, none of these gears have required attention. The one pinion referred 
to was somewhat noisy and was rehobbed when the ship was being overhauled. 


Mr. Warriner:—In the first place I wish to thank those gentlemen who have taken 
part in the discussion of the paper and will endeavor to give the additional information 
requested. 

Mr. Bailey has presented a tabulation of the trial results on five of these vessels. 

In the case of the President Pierce, the water rate is uncorrected. There is some doubt 
as to the steam temperature at the turbine steam chest, but assuming similar conditions to 
the other ships, the water rate for the starboard turbines corrected to 250 pounds gauge 
chest pressure, 75° F. superheat and 2” Abs. vacuum would be— 


Pounds 
ull powers crccsrys thereat aking sessel 5 eis su narhoiA wicvaua aie asta Gaur ees 10.3 
Intermediates powetanrrrcccac ein ccc ones tins watatosamle une are ne 10.92 
OWE POW ELM a PURE A ancl Ae cae) wut acne ee ln aes sat ahaa. 175 


These turbines were designed to meet a guaranteed water rate of 11 pounds. Those for 
the President McKinley and also for the President Cleveland and President Jackson were de- 
signed for a guaranteed water rate of 10.5 pounds per shaft horse-power. 

On the trials of the President Pierce the blowers were located over the backs of the 
boilers. They were changed to over the fire rooms with a considerable improvement in the 
fire-room conditions. As mentioned in the paper, the last two ships were fitted with Dahl 
burners and are operating continuously on natural draught, the air coming down right in 
the middle of the stokehold, which makes them quite comfortable and allows of easy oper- 
ating conditions. 

Full particulars of the gearing on these ships were given in my paper, “Reduction 
Gears for Ship Propulsion,” Transactions of the Society of Naval Architects and Marine 
Engineers, 1921. 

The solid steel gears are quite satisfactory and give every indication of being a lasting 
proposition. We have fitted a large number of this type, manufactured by the Falk Com- 
pany, and so far have had no failures. 

It is believed that these solid gears, when properly cast and when made of the right 
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kind of material, are superior to the built gears. They are lighter and are free from in- 
ternal stresses because they are twice annealed during the process of manufacture and are 
made with split hubs. The bore of the hubs is finished after the second rough machining and 
just previous to the finishing cut over the rim. Experience shows that these wheels keep 
their form and continue to run true. 

With reference to the remarks of Mr. E.H. Rigg and Admiral Taylor, the following 
shows the dates for docking and trial trips on the American Legion, President McKinley 
and President Pierce: 


Date of coming Date of standardi- 
Vessel. out of dry dock. zation on trial trip. 
Americansleecioneae ener ene 16 June, 1921 8 July, 1921 
President Mickanleyi seeder eh ee ar 18 April, 1921 26 May, 1921 
IPigeSOGme JENGKe! Gedo nonedaooecnoeeds 5 January, 1921 17 January, 1921 


In the case of the President Pierce, the vessel lay in the stream for two days previous 
to the trial for the purpose of taking on ballast. 

As pointed out, the difference between the shaft horse-power as estimated from the 
model test and the actual obtained on the trials is quite large, and it seems rather difficult to 
explain away the difference. The shafting with torsion meters in place were carefully cali- 
brated, and a survey of the records both at the time of the trials and since fails to show any- 
thing wrong with the shaft horse-power as calculated from the meter readings. The torsion 
meters were on the line shaft next to the gears, and as the shafting is fairly long there 
would be a loss between the torsion meter and the propeller. This has been estimated and 
the percentage of power delivered at the propeller would be 96.37 per cent at 12.31 knots, 
97.06 per cent at 14.31 knots, 97.48 per cent at 16.07 knots, and 98.2 per cent at 19 knots. 
These figures should be regarded as a maximum, and the normal loss might be expected to 
be half of these amounts. 

The self-propelled model was tried with all appendages, but the hull would be smooth, 
whereas the hull of the ship has projections for the laps and joints in the plating, rivet heads, 
under water fittings, etc., and probably some 2% per cent should be added to the horse- 
power as found from the model test to allow for this additional resistance. Also, as Mr. 
Rigg points out, there would be some air resistance, which it is difficult to estimate. 

We also have the knowledge, as Mr. Alfred J. C. Robertson pointed out in his re- 
marks, that these ships are making excellent time at sea, at displacements equal to or greater 
than that used on trial, which would confirm the idea that there was some interference due 
to the depth of water on the mile. In the case of the President Pierce the economy trials 
were run in varying depths of water, but mostly in shallow water near the Virginia Capes. 

Admiral C. W. Dyson has supplied an interesting discussion on the propellers of these 
vessels, but has apparently assumed that all the ships were run at the same draught. Plate 62 
shows curves for the President Pierce, President McKinley and American Legion in the 
form of a correction factor as applied to the self-propelled model results as against the 
actual power on trials. The shaft horse-power for the self-propelled model has been obtained 
for the corresponding displacements of the three ships by plotting cross curves. ' This would 
indicate that the President Pierce propeller shows a better efficiency than the other two and 
points the advantage of the solid propeller with machine driving surfaces. 

Mr. William W. Smith calls attention to the discrepancy between the temperature re- 
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corded at the exhaust chamber and the vacuum, but it should be noted that on these trials 
the barometer stood at 30.62 inches, which would explain most of the difference. 


THE PRESIDENT :—You can see by the applause, Mr. Warriner, that your paper has been 
very thoroughly appreciated, and on behalf of the Society I wish to extend the thanks of 
the members of the Society to you for the pains you have taken to prepare such an ad- 
mirable paper. 

The next paper, gentlemen, is No. 11, entitled “Standardization as Affecting the Ship- 
building Industry in the United States,” by Mr. E. H. Rigg, Member of the Council of the 
Society. 


Mr. Rigg presented the paper. 


STANDARDIZATION AS AFFECTING THE SHIPBUILDING INDUSTRY IN 
THE UNITED STATES. 


By E. H. Rice, Esg., MemBer or Councit. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


During the last two decades there have been many converts to standardization; it has 
made stronger headway in fields other than shipbuilding, and there is almost no one today 
who will deny the value of the general principle. It is when you come to apply it to con- 
crete cases that difficulties arise. Without standardization, shipbuilding, as we knew it dur- 
ing the war, would have been impossible; the question is therefore on the extent to which it 
shall be carried rather than on whether or not standardization shall be adopted. 

Engineering standards have been a recognized necessity for many years, though it is only 
comparatively recently that they have reached their present status and extent in the engineer- 
ing world. 

We are partly taken care of in shipbuilding standardization by such bodies as the Fed- 
eral Bureau of Standards, the American Bureau of Shipping, the U. S. Steamboat Inspec- 
tion Service, the American Society for Testing Materials, the American Engineering Stand- 
ards Committee, also the Treasury and Navy Departments. The Navy Department is men- 
tioned here last merely because this paper mainly deals with merchant shipping. On navy 
work, navy standards are naturally paramount, and their influence also extends into merchant 
work in yards doing both kinds. Owing to the service conditions under which warships op- 
erate, these standards are generally more exacting than those governing merchantmen. 

Apart from the well-known and long-established classification societies, there is a rela- 
tively new body of this nature that bears on our business to a considerable extent, namely, 
the British Engineering Standards Association, whose work in standardizing specifications 
for structural materials, products and fittings entering into ship construction is decidedly 
more far reaching than anything we have; however, as noted above, we are by no means 
without similar bodies. 

Standardization is a large subject. The deeper one gets into it the larger the possibili- 
ties, and, as would be expected, the more impressive the difficulties. 

A paper on this subject read before the North East Coast Institution of Engineers and 
Shipbuilders by Mr. C. leMaistre, secretary of the British Engineering Standards Associa- 
tion, in March of this year, is both interesting and informative. One among many interest- 
ing points brought out is to the effect that standardization has reduced steel costs of produc- 
tion by at least 5 shillings (nominally $1.25) per ton; such points effectually nailed down 
as proven will do more than many sermons to convert the skeptical. A study of this paper 
will well repay those interested and will also show the standing which standardization has al- 
ready attained in shipbuilding abroad. 

An extremely interesting test of the value placed on standards is to ask one of our 
yards to build a vessel using Whitworth standard screw threads throughout. It looks fairly 
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innocent at first, but wait till you begin writing to the makers of the auxiliary machinery, 
to say nothing of your own machine shop’s feelings in the matter! 


STANDARD SHIPS. 


Taking standardized ships first, as distinguished from variegated ships built from stand- 
ard parts: during the war we built many such standard ships; the Hog Island, Submarine 
Boat Corporation and Great Lakes numbers and types of standard cargo vessels stand out 
preeminently as the biggest efforts along those lines. There were also other standard cargo 
types, but these were built in fewer numbers. The vast numbers of submarine chasers are 
another instance, also the large number of destroyers built for the Navy. 

The cargo vessels above referred to were laid down to meet a war need, it is true, but 
they remain distinct from the strictly naval vessels. As one effective answer to the subma- 
rine campaign of the enemy, they, without doubt, fulfilled their object. The 7,825-ton Hog 
Island boats are a more generally useful type than the submarine boat 5,075-tonners or the 
Great Lakes 4,200-ton steamers, useful as these smaller vessels are in such localities as the 
Baltic and on the short-run trades. 

That we shall again witness such an effort is not probable; further, that this effort has 
helped to put a quietus on general cargo vessel construction for some time ahead is also to be 
admitted. As an example of standardized work which justified its conceivers, there is no 
doubt that it did more than make good; while there were differences in detail in these groups, 
such minor variations did not alter the status of the ships as standardized products. These 
detailed differences sometimes indicated progress, but were in many cases unjustifiable and 
extremely annoying to the builders; they serve to emphasize one of the main arguments 
against standardization, namely, that it prevents progress. Automobiles are standardized, 
but that does not prevent improvements being made in the 1922 over the 1921 model. In the 
same way, succeeding ships for a particular trade can and do embody improvements over the 
earlier ones. 

The situation for standard ships would appear to be as follows: In emergency, when 
large numbers of ships are wanted in a hurry, by all means build to a standardized design. 
When all are building in one yard this holds absolutely; when building in several yards it 
holds in general, with the qualification that each yard should be allowed to adhere to its own 
general way of doing business and to work to the same general plans and specifications in its 
own way, with freedom as to details. This can be qualified to say that full consideration 
should be given to a yard having plans, etc., available for a vessel substantially equivalent to 
the proposed standard ship. 

Main and auxiliary machinery should be common to all ships of the type and therefore 
interchangeable from ship to ship to a very large extent; this has helped deliveries fre- 
quently when a broken part in an earlier ship can be taken from a later vessel. 

As a normal proposition, wholesale standardization of complete ships is not to be looked 
for. It cannot be denied, however, that there are so many tramps of certain deadweights as 
to very closely approximate standardization. The large class of 7,000 to 8,000 tonners is 
worth noting, even though we have variety in detail to suit different builders’ and owners’ 
ideas. 

When repeat orders are given for a vessel already built, the work is thus partly stand- 
ardized. There are many instances of this on record; a type proves satisfactory in service 
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and may be repeated at intervals in groups as many as fifteen or twenty times, with only 
minor and detail changes. The work is thus spread over a period of years, so that the ad- 
vantages due to repetition work in the shops do not enter into the consideration. The main 
advantage is in time, because the design, plans, material-orders and specifications are im- 
mediately available. 

Oil and cargo ships come in the repeat-order category rather than passenger ships. The 
Shipping Board 535-foot passenger ships were an example of a large number of ships laid 
down to the same original plans as troopships, but finished up in groups for several lines and 
services as passenger ships. The hulls were practically identical, but even here changes were 
made to get different oil-fuel capacities; the machinery was built in groups to spread the work 
to different boiler, turbine and gear plants, so there was only partial standardization in ma- 
chinery. The passenger accommodations were most wide of “sameness.” While it is mis- 
leading to say that no two ships were alike, itis fair to say that with sameness of outline 
plans we have very considerable differences in detailed arrangements and decorative schemes, 
so that these differences finally resulted in a fleet wherein there were greater or lesser differ- 
ences in every ship. Arguing from this and from general experience, standardization of pas- 
senger ships may be dismissed from serious consideration, except in quite small groups. Ship- 
building, in the nature of things, does not lend itself to standardization as a whole, but to 
build large ships in groups of limited numbers, suitable to particular trades, is a practice as old 
and older than anyone living today. 

There is a large field where more has been accomplished than meets the eye on first 
approaching the subject, namely, international agreements on such matters as rules for avoid- 
ing collisions; signal codes; tonnage laws; lifeboats, and subdivision of passenger ships. 
Working agreements between classification societies in different countries tend toward broad- 
gauge standardization. Standard load-line regulations are well on the way to international 
scope. Agreement to recognize each other’s inspection certificates covering passenger and 
crew accommodations between countries having substantially the same regulations is another 
step towards the common goal. 

The tendency towards international codes covering the fundamentals of shipping both as 
to building and to operating is right and proper, particularly when it is remembered that the 
high seas are world wide and provide highways common to all nations. The sea does not 
ask if a ship be American or French, but treats them all alike; hence the growing volume 
of international standardization of fundamentals is to be welcomed and helped as a means 
of getting along better with international intercourse and trade. 


STANDARDIZATION OF MATERIALS. 


Turning to the standardization of parts entering into ship construction, we find much 
to study. We also find great progress to record. We even find some progress towards 
international standardization, though this phase of the problem has naturally not progressed 
nearly as far as international covenants covering broad principles. 

Consider the steel of which ships are nowadays constructed. Wood, iron and concrete 
need not be considered here, because merchant shipping today is, to all practical intents and 
purposes, universally constructed of steel. 

International specifications for ship steel have not yet arrived in spite of efforts which 
were under way when the war broke; the difficulties are great, and they begin in the mines 
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where different ores have different characteristics and properties. A universal specification 
is difficult to draw that would avoid undue favor to some mills as compared with others. 
American, British and German steels have their own characteristics, but given a willingness 
to cooperate, it should not be impracticable to draw specifications broad enough to cover a 
merchantable article satisfactory for use the world over. One great question is: Can genu- 
ine willingness to agree, if possible, be obtained? Without at least that as a basis, it is no use 
trying for international steel standards. 

During the war, considerable progress was made towards international standard rolled 
sections, such as angles, channels and bulbs; this as between America and Britain. Here 
we have two standards, structural shapes and ship shapes, these ship shapes being identical 
with the British except in minor points; there they have one set of standards for bridges, 
buildings and ships. There is considerable opinion in favor of a single standard here. The 
manufacturers fear scrapping of equipment before it is worn out; the answer is that properly 
regulated standardization is not an over-night affair and will involve no scrapping of good 
equipment. France has been on a metric basis of measurement almost as long as the mem- 
ory of man runneth, but I am told that even yet in the remote rural districts the old non- 
metric units are largely used in local trading. 

The inch, pound and metric units involve us in trouble when considering international 
standards. The obvious way to get around it is by printing two columns parallel to each 
other; customers in metric countries can use the one in which they can think best. The 
metric system, or lack of it, is no bar to international standards, though it is an admitted 
difficulty, which benefits the printing trade more than anyone else. 

Since the war, progress towards international rolled steel standards is to be noted on 
the part of Australia, Belgium, and France, as well as between ourselves and Britain. Plain 
angles present few difficulties; the channels, bulbs, and I-sections are the crux of the matter. 
Standardization of what we may term secondary ship materials such as brass, bronze, iron 
and wood is also to be kept in mind. 

Again a real question is: How willing are the different parties to go at the matter and 
find a solution that will give the best sections designable and commercially manufacturable 
at this date? Without this willingness, we are merely beating the air. 

The war has done at least one good thing: it has taught us that undertakings before con- 
sidered impossible can be put through provided the will to accomplish is there; that men and 
women of many races can forget petty differences and work together for a common goal. 
Whether broad-gauge sentiments similar to those inspired by the stress of war can also be 
invoked for peace-time objects is at least open to debate, especially in the present condition 
of world affairs. 

Again, do the foreign trade elements of each nation want uniformity in these matters, or 
do they want the Tower of Babel? 

The transition stage would have its troubles; the present state has its disadvantages. 
The same solution for steel specifications, both as to composition and dimensions, as has al- 
ready been applied to such matters as tonnage, safety regulations, etc., would appear te the 
writer as the proper one, namely, broad-gauge standardization on an international basis with 
equitable leeway to each nation as far as individual peculiarities are concerned, such as 
extend from mine to finished product. 

In developing new countries, is it an advantage or a disadvantage to have similar struc- 
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tures and equipment built to varying specifications, and to whom do the advantages and dis- 
advantages accrue respectively? 

It is to be noted that the Department of Commerce, under Mr. Hoover’s leadership, is 
endeavoring to eliminate waste and reduce costs and so to extend the benefits resulting from 
simplified practices in industry. The machinery that it is proposed to set up will be represen- 
tative of all interests concerned and will have safeguards to prevent rejection of newer and 
better ideas as they come along. 

Mr. Hoover uses the word “simplification,” which is not the same as “standardization,” 
though in many respects the two will be hard to separate. It is well to bear in mind the 
differences between the two words; their meanings and applications will converge and diverge 
as we study our subject in all its ramifications. 

The procedure suggested by Mr. Hoover is very much that of the American Society for 
Testing Materials, where producers and consumers sit down together and agree to agree or 
agree to disagree on :tandard specifications for the major materials and their subdivisions. 

A study of Mr. leMaistre’s paper referred to above will throw an interesting light on 
what is being done alcng the lines of standardization and simplification in British shipbuild- 
ing and other industries. 

A study of the pocket books issued by the different steel manufacturers will impress one 
with the vast number of special shapes to which steel is rolled; that a gradual reduction in 
number of special shapes would benefit everyone concerned will hardly be disputed. As 
existing commercial equipment wears out this becomes at least possible. 


STANDARDIZED METHODS. 


Regarding standardized methods of production, shipyards are organizations subdivided 
into many departments or trades. They are not unaware of what is going on in the general 
industrial world in the way of advanced methods. There are at least two good reasons why 
the practices of factories, pure and simple, cannot be fully applied; one is the diversity of 
product as between ship and ship, and the other is diversity of parts entering in to any 
one ship. ; 

What all efficient yards are doing, particularly since the present depression set in, is to 
so organize their methods as to adopt for each shop the best that can be worked in. We 
all have certain routine ways of doing things. In a poor plant the routine runs the plant 
for a certain or uncertain season; in a good plant the routine is modified and improved con- 
servatively and constantly in such a way as to cut down work, save time and labor, eliminate 
duplication, and also secure harmony and effective intermeshing of departments. 

Too much departmentalization will kill any shipyard. You all know the small-minded 
departmentalist who cares not what happens to the department on each side of him, just 
so long as his particular department makes a good showing. 

Modern established yards have their own standard ways of handling work; from design 
to delivery, standard forms and methods are used. These should only be changed conserva- 
tively, and after the management is sure that they have all the cards on the table; a change 
made to suit one noisy departmentalist will almost surely bring trouble and can very easily 
change a profit into a loss on the completed ship. We also have standard specifications. For 
yards handling more or less one line of work, this is undoubtedly correct; for yards with a 
diversified product it is still correct, but cannot be made to work without greater labor in 
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adjustment to particular cases. These specifications should follow in arrangement the yard 
charge and plan numbering system, so that an index is unnecessary to one familiar with the 
system, thus saving more time for more people than will be realized. The index should be 
there for convenience of owners and others not acquainted with the system. 

It seems hardly necessary to say that all forms and drawings should be uniform, also all 
calculations, material-orders and correspondence methods. The responsibilities and limi- 
tations of each department should be clearly defined and no point left in the air to fall hap- 
less between two or more parties. 


STANDARD DETAILS AND FITTINGS. 


We now come to standard details. Each established yard now has its own standards and 
each owner has his own particular requirements. Each yard wants to use its own standards, 
which works for a cheaper ship. 

The British have decided that there is no good reason why a lot of fittings and equip- 
ment cannot be nationally standardized and, having decided so, they are doing it. There is 
a host of fittings that lend themselves to this treatment, such as manholes, airports, doors, 
davits, boats, bitts, cleats, chocks, sanitary fittings, winches, windlasses, anchors, chains, steer- 
ing gears, etc., down to minor fittings such as cups and saucers. Providing the standards are 
ofa good quality and agreed upon by the jointly interested parties, why not eliminate as much 
special work as we can? This British experiment is well worth noting as we press on our 
way to the building of ships economically. 

With standardized fittings it is easy to see both time and money saved; stocks can be 
kept fuller without fear of loss. 


STANDARD MACHINERY. 


With reference to machinery, we have just arrived at standard specifications for mod- 
erate-powered, reciprocating-engined, Scotch-boilered cargo boats. We arrived there, how- 
ever, in the midst of the modern upheaval in methods of propulsion; the claims of Diesel 
drives, Diesel-electric drives; electric, hydraulic or mechanical reduction-gear drives, direct- 
turbine drives, watertube boilers versus cylindrical, also last, but scarcely least, the war. 

The standard specifications here referred to are those prepared in Britain with a view to 
harmonizing classification and governmental requirements for main engines and boilers and 
giving to builders one set of rules and specifications to work to. What success has attended 
their practical working is not known to the writer. 

The reconciling of classification and governmental requirements where these overlap is 
something which will save time and money; the application of two or three formulae to 
figure out the same dimension involves duplication of effort and, consequently, waste. 

Motors for ship propulsion are a modern development. We already find elaborate stand- 
ardization here for several reasons; with uniform power per cylinder, engines of four, six 
or eight cylinders are built. Oil engines are complex affairs at the best; the more parts to 
a given design the lower the already high cost per unit of power can be kept. Further, 
their manufacture commenced at a period when the benefits of standardization were already 


realized. 
Electricity plays an increasingly important part in the auxiliary installations aboard 
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ships. This industry is already highly standardized. The requirements of land and sea sery- 
ices should be brought as nearly to a common basis as is practicable. 


REPAIRS AND UPKEEP. 


The importance of quick turn around in ports needs no emphasis before this body. The 
advantage of standardization in giving owners and repair plants a reasonably generous stock 
of spares to draw upon is obvious. With greater standardization in building, especially in 
machinery, we automatically get advantages in the matter of prompt availability of parts for 
repairs and renewals, the economy of which speaks for itself. The more general the stand- 
ards, the fewer and less expensive the spare parts each individual ship will need on board. 
Certain parts liable to be needed at sea will always have to be carried, but stocks at terminals 
can be kept lower without danger of delay to the ship. 

Standardization is a natural and inevitable corollary of modern industrialism; mecha- 
nisms are both more elaborate and more generally used than formerly. A plant in Chicago 
manufacturing and selling any one or more of many well-known modern mechanisms must 
consider the ability of its distant customer to keep the machine in condition. What ultimate 
good is a typewriter, for example, which the owner cannot keep in repair; the “throw it away 
and buy a new one” answer is that of the reckless cub salesman, except after the machine is 
worn out or genuinely obsolete. The only proper answer is standardization of machine 
and of such spares as are most liable to be needed, backed up by the most efficient distribu- 
ting agencies available. 


UNIFORM REQUIREMENTS. 


The codification of governmental requirements for merchant vessels under one set of 
regulations should be aimed at; at present these are scattered and come under different de- 
partments for enforcement. 

The reconciliation of the requirements of two or more bodies with concurrent jurisdic- 
tion is very important. The most outstanding case in perhaps that of boilers, the U. S. Steam- 
boat Inspection Service and the Classification Societies each having their own formulae. The 
success which has attended the adoption of the A. S. M. E. Boiler Code for land work needs 
no emphasis. 

That the practical benefits of uniform requirements on an international basis are not lost 
to sight is evidenced by the recent reports of the committees appointed by the International 
Shipping Conference last November. These reports mark a step towards agreement on four 
important questions connected with shipbuilding, namely, life-saving appliances, wireless tele- 
graphy, load line, and passenger ship subdivision. The absence of United States represen- 
tatives on these committees is to be noted, the writer feels, with regret. 

Uniform standards of strength for ocean-going vessels may well be considered; the pro- 
posed international load-line regulations give us a basis. The various classification societies 
each have their own; in practice they are fairly close to uniformity. The extent to which 
their rules could with advantage be standardized might well form a subject for future 
discussion. 
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History has shown conclusively that standardization has already greatly benefited man- 
kind; imagine the chaos if each mechanic cut screw threads to suit his own ideas, as was 
done in the early days. The whole point is that of arriving at well-balanced decisions on how 
far to go. Excessive standardization makes for lack of progress, while too little tends to 
restrict production. The right amount means the maximum of comfort and pleasure in life 
for the minimum cost, 7. e., the greatest good for the greatest number. The Ford car, 
Singer sewing machine and Remington typewriter are good examples. 

The same general principles can be applied to shipbuilding, particularly in countries 
where the volume of business is so proportioned to the number of plants that each can 
specialize along certain definite lines. There are different designs of cars, sewing machines 
and typewriters, each made by the same plant but for different purposes, so that even where 
standardization is most developed we do not find absolute uniformity. 


DISCUSSION. 
Vice-President Sadler in the chair. 


THE CHAIRMAN :—Gentlemen, you have heard this paper No. 11, entitled “Standardi- 
zation as Affecting the Shipbuilding Industry in the United States,” which has been pre- 
sented by Mr. Rigg, a Member of the Council. Mr. Rigg has made some very excellent 
points, and there may be some who want to discuss the paper. 


ProFressor WiLLt1AM HovcaarD, Member:—This is an important subject, and the paper 
is a very valuable contribution to it. Standardization, of course, can be driven to excess as 
stated by Mr. Rigg, but I think there is a way out of that by making the system of stan- 
dardization sufficiently elastic, and in this connection I want to draw your attention to what 
they are doing in Germany in this direction at present. Unfortunately I am not in a po- 
sition to give you full details on this matter; in fact I have most of my knowledge of it 
from a German magazine, Werft, Reederci, Hafen (Shipyards, Shipping, Ports). In almost 
every issue of that magazine there is a list of standard parts of machinery and equipment of 
merchant vessels, ranging from big pieces of machinery down to coat hooks, comprising all 
fittings that go into a ship. These lists are issued by an organization called “Handelsschiff- 
Normen-Ausschuss (H. N. A.), (Committee of Standards for Merchant Vessels), which 
appears to be a branch of a nation-wide organization embracing, as I understand it, the entire 
German industry. It appears that these standards are elastic, being capable of modification 
as necessary. 

The advantage of such standardization in the home market is obvious, but perhaps it is 
of still more importance in the foreign trade. Once a nation with a well-standardized in- 
dustry gets a foothold in the market of a foreign country, it will be very difficult for any 
competitor to dislodge it. I think the industries of this country should take note of and 
study carefully what is being done in Germany in this direction; perhaps it would be worth 
while to adopt a similar system here. 
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Mr. Henry G. Smitu, Member:—I think the Society is very much indebted to Mr. 
Rigg for keeping this very important subject before it. It is a subject which permeates all 
branches of industry, and the real difficulty behind standardization is human nature itself— 
the fact that no two persons think exactly alike. 

Of course you have to balance the question of standardization against the question of 
progress. To my mind there is very little danger of standardization being a real bar to 
progress as progress will keep ahead of standardization. 

So far as standardization pertains to the shipbuilding industry it covers two very broad 
subjects : 

1. The standardization of ships themselves. 

2. The standardization of parts of the ships and of the processes of building. 

So far as the matter of standardization of ships themselves is concerned, I think we 
are very much handicapped in this country. 

The real fundamental that governs the possibility of standardization is, of course, quan- 
tity production, and in this country it has never been possible in the past, except during the 
experience of the war, to have enough ships of the same type to standardize them to the 
extent they have done abroad. We must remember that practically every shipyard in this 
country builds a great variety of ships, ranging in several cases from tugboats to battle 
cruisers, and that there has never been enough building to make it possible for any one yard 
to specialize on a particular type of ship as is frequently done, however, abroad. 

We will not overcome this particular handicap until we have enough ships to build, so 
that we can have at least a few duplicate ships. It is, of course, possible to standardize cer- 
tain features of the design, but even here the practice varies with the different shipyards. 
Some advance, however, can be made in this direction, but it requires the cooperation of the 
shipowner to make it possible to adhere to the standard practice of the particular shipyard 
where his ships are built. 

When it comes to the standardization of ship fittings, 1 had some experience on that 
line twenty years ago, when I was in the Navy. We started out to standardize everything 
in the way of fittings and thought we would be able to succeed on watertight doors, hatches, 
air ports, and also many other things, and we worked out the details with a great deal of 
care and submitted them to various shipyards and to a number of inspectors for comment, 
until we finally got in shape what we considered were A-1 standards, and used them as 
such. 

The object of standardization is both economical production and quantity production, 
and unless you attain one or the other there is little value in the standardization of ship 
fittings. The difficulty we were up against was this, that no sooner was the standard issued 
then someone came along with the very urgent suggestion for an improvement, and, in 
spite of the most vigorous effort to maintain the standard when once issued, changes were 
made which destroyed the real value of standardization, as any change made in the design 
carried through in the manufacture. The jigs, fixtures, etc., that had been prepared for 
the economical manufacture of these standards had to be changed or were of no further use. 

Many of you will remember the Long Arm System Company at Cleveland, Ohio. It 
set up to manufacture ship fittings and spent many thousands of dollars in the preparation 
of jigs for the manufacture of air ports, watertight doors, hatches, and many other appli- 
ances. The shipbuilding firm with which I was associated after leaving the Navy, bought 
many items from the Long Arm system (many fittings), and they were good fittings. We 
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bought at lower cost than we could have made them. This concern spent much money on 
the preparation of jigs and fixtures. The standards had not been in existence long before 
they were changed, and when they were changed the jigs and fixtures were no longer of 
any value; they had to be discarded. There had not been sufficient quantity production in 
the case of the various standards adopted to absorb the jig and fixture charge, and the result 
was they either had to go out of business or they had to make a new set of jigs and fixtures, 
and with not enough orders in sight to absorb the cost of the work, they were compelled to 
do the former. 

So far as speed of production is concerned, standardization of fittings is of great 
importance. So far as cost is concerned, an important thing we should adhere to in 
standardization is that, having once had a standard, and it is doing good work, the stan- 
dard should be adhered to until the cost of preparation of plans and machinery necessary 
to build the standard has been absorbed in the quantity produced. In this way the cost 
of preparation—that is, plans, jigs and fixtures—will bear but a small proportion to the cost 
of the manufactured article, and it is here that standardization becomes of real value be- 
cause, through such quantity production and with the cost of preparation absorbed, the cost 
of the manufactured article becomes relatively small. This is the condition in the manufac- 
ture of automobiles. They standardize and stick to the standards for a year or more. To 
be sure, they may change the next year, but the preparation cost of plans, patterns, jigs, fix- 
tures, etc., has been but a small part of the total cost of production of the many duplicate 
units and is not seriously reflected in the cost of the finished article. Under such condi- 
tions and after such costs have been absorbed, it is quite proper to modify the standard if 
there is enough quantity production in sight to permit of absorption of preparation cost in 
the new article. I would not say we should never change a standard, but standards, once 
adopted, should be changed only when there is some real advantage to be gained that is not 
found in the standard as used. 

I hope that others will keep this subject before the Society, because it is one, in the 
present day of economy, and the necessity of economy, which, if judiciously handled, will 
result eventually in cheaper costs. 


REAR ADMIRAL ALBERT P. Nisiack, U.S. Navy, Vice-President:—I think this is a 
most valuable paper. I want to say just a few words about the theoretical side of this ques- 
tion. In my earlier days I took this question up as being a very important one, but it has its 
dangers, and I am moved, therefore, to make a few comments. The author states in this 
paper that the absence of the United States representatives on the committee is to be noted 
with regret. 

The Government, of course, has had its experiences, somewhat different from the aver- 
age shipbuilding company, because on a larger scale and with military reasons. In the ship- 
building industry you have to consider various elements, as the previous speaker has most ably 
contended (and I have listened to what he said with the greatest interest). The point of 
view from which he considers the problem is naturally the commercial one, which should be 
that of shipbuilders and naval architects. ‘ 

As a side remark, not particularly pertinent to the question, I have often been struck, 
in my forty-six years of service in the Navy, by finding ship fittings and other standard arti- 
cles abroad which I assumed were of foreign manufacture but which I found were made in 
America, as we are more given to standardization than we really think. Once in Buenos 
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Aires, Argentina, I had occasion to order some office furniture, and I got it from a British 
firm which represented 360 different American firms. We sold the goods f. o. b., New 
York, and they did the middleman’s business. The British have done a great deal of stand- 
ardization in commercial shipbuilding, but I think we have probably standardized more 
in our Navy than has the British Navy. You all know, in our new standard design of de- 
stroyers, each one costs over $1,000,000. The design is well ahead of its time and has not 
yet been duplicated abroad in respect to horse-power, speed, torpedo equipment and up-to- 
date equipment generally, including mine laying and depth-charge dropping. We have built 
over 300 of these destroyers, the intention being to standardize everything possible on board, 
but as we gave them 28,000 horse-power for a speed of 35 knots we ran up against the im- 
possibility of standardizing the engine and boiler fittings as each shipbuilding firm has special 
rights in engine and boiler construction. We, therefore, allowed wide latitude in the type of 
engines and boilers as long as the speed and horse-power were forthcoming. In other words, 
below the spar deck, in the engine and fire rooms, very little is standardized. Last year they 
had at the Charleston Navy Yard, of which I am now commandant, a great many of these 
destroyers on which it was necessary to make changes in the installation of the up-to-date 
fire control and, while the boats are absolutely identical in other respects, the hatches in 
the engine room and fire room to the spar deck are materially different because of the differ- 
ence in design of the machinery installation. This was not a serious matter but only shows 
some of the difficulties of absolute standardization. 

The Navy has carried out standardization of shipfittings, boats, boat davits, bitts, 
anchors, chains, and articles of supply in general, but there is a point beyond which stand- 
ardization should not go. The previous speaker ably discussed this paper from a financial 
standpoint, which is the real one. We all feel that standardization is, on the one hand, an 
economic question and, on the other, it limits improvement in design. I have been a mem- 
ber of this Society for thirty years, and I feel that the Navy Department has followed stand- 
ardization as far as it is practicable. It is a theory to which we would all at least like to 
approximate. 

Outside of the question of design, we have had some able papers at this meeting on 
operating vessels, and I wish to call attention to the service of the Navy in standardizing 
certain features of operating. The Engineering Experiments Station at Annapolis has done 
excellent service in this respect in standardizing supplies used in operating, such as engine 
packing, oils, lubricants, construction materials, chemicals, brasses, and various other things 
which have saved thousands of dollars to the Navy Department. 

It is very difficult to be entirely consistent in the question of standardization, and even 
if the Navy does it as a military question, it is not necessarily a guide to commercial prac- 
tice. The crux of the whole question is that when standardization limits improvement in de- 
sign too seriously it is not a good thing. The only thing of any real importance that I 
have to say on the question is that there are many standard fittings already on the market 
which are cheap and which will answer every purpose, so that naval architects and marine 
engineers, in designing, would save a great deal of money if they used catalogs of firms man- 
ufacturing standard articles which answer all purposes instead of entirely new designs, expen- 
sive and difficult to build. Shipyards, in repairing vessels, lose a lot of money in manufac- 
turing articles which can be purchased in the open market through the free use of descriptive 
catalogs. There are an amazing number of standard articles manufactured in America as well 
as abroad, and great economies can be effected in utilizing them, because ships go abroad and 
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our own standard things are not always for sale in every port in the world. Mr. Henry 
Ford has given us a wonderful example in standardization which foreigners look upon with 
as much amazement as we do. 


Mr. H. H. Scuuuze, Member:—We have heard many remarks regarding the value 
of standardization, and in one of these the previous speaker stole my thunder when he re- 
ferred to the value of standardization in estimating. 

Shipbuilding will exist only so long as the shipyards can make money, and it has been 
my experience that the contracts upon which we are most liable to lose money are those in 
which the specifications contain clause “as directed or approved by the naval architect.” This 
was particularly true of the early naval vessels, and I remember, when Mr. Smith came to 
the Bureau at Washington, all ships were constructed under the “‘as approved” clause. The 
same argument applies to merchant work, and when we have the various items standardized 
the shipbuilder will know what he has to figure on. 

The value of standardization as applied to shipbuilding can only be fully appreciated 
by those who have taken an active part in the development and who have made use of the re- 
sults. No one could help but be enthusiastic when he stops to consider what standardiza- 
tion really is. 

Before real standardization can be effected a thorough study must be made of all 
methods and practices relating to the subject, after which a standard is determined. In other 
words, the standard represents the best practice and knowledge of the art as far as is known 
to the one preparing the standard. It is intended to represent the best result for the least 
expenditure, and why, then, should not standardization be considered the proper procedure ? 

Standardization in shipbuilding only becomes effective when the shipowner is willing to 
accept the standards adopted by the shipbuilder. In many cases, however, shipowners, par- 
ticularly large operators, have their own standards which render the standards of the ship- 
builder useless and consequently entail an additional cost of construction. 

When, however, the owners’ requirements are not specific, standardization either of in- 
dividual items, groups of items or methods of construction are of the greatest value not only 
in reducing the cost of construction but obtaining for the owner the best experience of the 
shipbuilder to meet the specific requirements. 

It is, therefore, apparent that standardization will only become a fact when the owners 
have sufficient faith in the builder to accept his adopted standards as the best practice. 

I thoroughly agree with Mr. Rigg’s statement on page 208 of his paper that the ship as 
a whole can only be standardized under the conditions stated by him, but I also thoroughly 
believe in the standardization of items, groups of items, and methods of construction, which 
can be so combined as to meet practically the requirements of the owner. 

Nearly all old-time shipbuilding companies have adopted standardization of items such 
as flanges, fittings, shackles, etc., but few of them have attempted the standardization of the 
entire system such as anchor gear, boat gear, rigging, etc. Where the standardization 
of such entire groups have been made it is of very great assistance in the preparation of 
bids, for the reason that, without investigation on the part of the estimator, he has immedi- 
ately at hand the results, including weight and cost of the best practice, to fulfill the required 
condition. 

It is surprising to learn how far such standardization can be effected when one really 
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makes up his mind to adopt this method. Even steam engineering piping, complicated as it 
is, can be standardized to meet practically all conditions. 

One big additional advantage in standardizing ship construction is that it reduces 
largely the personal element and guesswork in estimating. A greater confidence can be had 
in an estimate which is a compilation of standardized units, and when bids are submitted 
on this basis they are comparable and uniform in their results. 


Mr. AttioLe J. Murray, Member:—While appreciating fully the able manner in which 
Mr. Rigg and subsequent speakers have pointed out the difficulties attending attempts at 
standardization of vessels, I am still not inclined to think that the idea of even standardi- 
zation is one to be definitely shelved by any firm of shipbuilders in this country. 

In England such firms as the Northumberland Shipbuilding Company and Russels of 
Port Glasgow have been largely built up on the production of “stock ships.”” Taking into 
consideration that the genius of this country leans toward standardization in general, this 
idea should prove capable of great development—it might even spell the difference in regard 
to the general freighter between building and not building. 

Carried to its logical conclusion, standardization would resemble that existing in the 
automobile industry. There would be Ford ships and Dodge ships, and the buyer would 
take his choice and not be consulted individually as to their design. 

After all, is there such a great difference in the required duties of the general freighter ? 
Would not the owners forget their pet likes and dislikes—and very often they amount only 
to that—if the supposed standard ship was cheap and able to run on its merits as undoubt- 
edly the Ford car is now doing? 

There have been, during the last twenty-five years, very few developments in the hulls 
of vessels compared with other commercial products, and one need hardly be afraid when 
putting in a standardization plant of being overtaken and rushed off one’s feet by successive 
radical changes. 

Neither should the results of the hurried and blindfold attempts to reach this ideal dur- 
ing the war be considered an argument against standardization. 

Possibly the matter will not be solved by conference but by the individual enterprise of 
some one having great vision, a small tendency to madness, and large tendency to spend- 
ing money. 


Mr. Cary E. Petersen, Member (Communicated) :—This year’s paper by Mr. Rigg 
is particularly appropriate, coming, as it does, at a time when the shipbuilding and ship- 
operating industries are at a low ebb, but hopeful of the changing tide. These industries, 
being of international scope and highly competitive, at present unaided financially by our 
government, especially need the benefits which accrue from reasonable standardization. 

While much can be’ gained by standardizing the design and construction of vessels dur- 
ing the stress of war, it will be found generally that the standardization of the size and pro- 
portion of vessels does not readily lend itself for the reason that they are determined by 
the trade and economic conditions which are constantly changing. It would seem, there- 
fore, that the greatest practicable field for standardization and simplification would be in the 
component parts: materials, machinery, details, fittings, equipment, etc., and methods used 
in the construction of vessels rather than in the vessels proper. 

The present period of depression is an opportune time in which to make a concerted 
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effort to bring together the principals concerned, and endeavor to establish shipbuilding stand- 
ards; in a moderate way first, followed later on a larger scale. The factors making for suc- 
cessful effort in this direction would include: (a) full representation, (b) an agreement 
of the principals to abide by the findings, and (c) provision for modification of the standards 
when necessary in order to insure progressive standardization. 

This paper, which has been so ably prepared by Mr. Rigg, should serve to spur the 
industries to a realization that standardization is one means of enabling us to meet our com- 
petitors on the seas, and I think the author and the Society as a whole should be congratu- 
lated on its presentation. 


Mr. Huco P. Frear, Member of Council:—Mr. Rigg has presented us with a very 
carefully prepared and opportune paper on standardization as affecting the shipbuilding indus- 
try, setting forth many of the advantages that would result and difficulties that would be 
encountered if this could be accomplished. 

There may be a difference of opinion or understanding in regard to the standardization 
of ships. I would not consider that a ship or its equipment was standardized unless the 
same vessel with practically the same equipment could be purchased from any one of a num- 
ber of builders. 

I do not think that the mere repetition of orders from the same plans, especially if for 
the same owner, constitutes a standard vessel. If, however, the builder could sell this ship 
without change to several owners and continue to do so, it would more nearly approach a 
standard ship, but not in the broad sense. Classification societies have had standard rules 
for many years. The stronger societies, until more recently, were very conservative and dis- 
couraged innovations. This resulted in a number of types of vessels built at different yards 
which were so similar by force of circumstances that they could be considered standardized 
substantially on the above basis. 

The North of England tramp steamer offers perhaps one of the best examples of 
these types and probably approaches more nearly to the ideal than many of us will live to 
see again. They were contracted for almost exclusively on a deadweight basis, which bore 
almost a constant relation to both the displacement and gross tonnage. 

Dissatisfaction on the part of both owners and builders to being tied down to hard and 
fast rules or governmental regulations, together with the advancement of the art and require- 
ments of special trades, etc., forced these bodies to revise their rules on a more liberal basis. 
This all points to real progress but spells greater difficulty if not the impossibility of stand- 
ardization of a ship as a whole. I am a great believer in standardization and do not want to 
create an impression that I would limit the work at a point beyond which it is possible to 
go. I do not think we can extend standardization much beyond fittings. 

As Mr. Rigg points out, standardization has not been entirely neglected in this coun- 
try so faras fittings and equipment are concerned. All of the principal shipbuilders have a 
very complete set of standards covering practically all the fittings commonly used on ships. 
Many of the larger shipowners also have standards of their own for many fittings. There 
are also some shipbuilders and many manufacturers making so-called standard equipment. 

The trouble is that we have too many standards and too much personal opinion, and the 
problem seems to be principally one of simplification rather than standardization. Even this 
would involve a great amount of work and take time. I am on half a dozen or more stand- 
ardization committees and know something of the labor and time that have been expended 
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on the standardization of very elementary details as compared with ship fittings. The im- 
portant thing is to make a start and not undertake too much at one time. The first step 
would naturally be to map out a program covering the scope of work and the appointment 
of main and sub-committees. 

Most shops have patterns, dies and jigs for their own fittings, much of which would 
have to be scrapped. On the other hand, of what use are these patterns, dies and jigs when 
you are building a ship for an owner who insists on using his own standards or wants to 
make changes in yours. Again, many fittings are adapted for cheap machining on a pro- 
duction basis to suit shop equipment. The tool maker, shopman and others have to be con- 
sulted before the adoption of a standard. f 

After simplification or standardization, what assurance have we that all the shipbuilders 
and all the owners would accept them? Would anything short of compulsion accomplish it? 


Mr. Norman C. WitEy, Member (Communicated) :—Referring to Mr. Rigg’s re- 
marks on standardization in Great Britain, it should be made clear that the work there has 
only been under the encouragement and supervision of the British Board of Trade and the 
British Engineering Standards Association. The actual committee work is being done by mem- 
bers of the Northeast Coast Institution of Shipbuilders and of the Institution of Engineers 
and Shipbuilders in Scotland. The same situation exists in this country, the American En- 
gineering Standards Committee not preparing new standards in any field but merely accept- 
ing and approving such as have been prepared by technical and trade associations, and by 
keeping in touch with similar work abroad. In the conference on standardization in ship- 
work to be held here tomorrow, the Division of Simplified Practice of the Department of 
Commerce will extend its cooperation and advice, gained from similar campaigns in other 
industries, but will not propose to undertake the detailed technical work. The Society of 
Mechanical Engineers, of Heating and Ventilating Engineers, and others have committees 
of members at work all the time on standardization of selected subjects. In the marine field 
some organization must do similar work. 

Coming particularly within the scope of this Society’s endeavors would be the stand- 
ardization of definitions of ship elements and of determination of the functions of ship 
form, also, of stability, trial, launching, strength and model-basin data. The latter has fre- 
quently been the subject of discussion here, but no action as to a standard method of presen- 
tation of results has been obtained. Published data, both in the volumes of the Society and 
in the technical press, are almost useless unless the same basic lengths, breadths and methods 
are used in obtaining the data. It would be advantageous if this Society had representation 
on committees of other societies standardizing products used by shipbuilders, or the privilege 
of reviewing and commenting on committee reports of allied societies before their final adop- 
tion by the A. E. S. C. as standards. Many such articles are now being simplified by the 
industries manufacturing the same, and this work should be closely followed. 

Referring again to the British work on standardization, the results to date are rather 
limited, but their scope appears too all inclusive for imitation in this country. The eight 
panels into which the committee on hull fittings is divided are covering all manner of fittings 
in detail. The task must be enormous. As a start, and in view of the limited prospects of 
shipbuilding in this country, it would seem more profitable at first to confine efforts to such 
articles as are used in quantity on most ships and the size of which is independent of the 
size of the ship, as rail stanchions, floor drains and batten cleats. Simplification, or reduc- 
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tion in variety of sizes of a given article, should be striven for as a first aim. On page 207, 
Mr. Rigg appears to exempt the Navy Department from the adoption of merchant stand- 
ards. For naval auxiliaries and vessels of other government departments, many merchant 
standards, if we ever have any such, could be used. Standardization should have for its first 
object reduced cost, which is obtained through quantity production. To obtain the neces- 
sary quantity, in addition to simplification of sizes, the greatest possible number of ships, in- 
cluding ocean, river and lake craft, private and government owned, should adopt the same 
standards, wherever such adoption does not lower utility or increase cost. 


Mr. Ricc:—Professor Hovgaard brings out valuable information on what is being done 
in Germany; they have appreciated the value of standardization for many years and there 
is little doubt but that they are further along in that field than is generally realized. Mr. 
Smith emphasizes the necessity of an ample market for the product after incurring the ex- 
pense of installing facilities to accomplish standardization; he also cautions against too rapid 
and unwarranted changes in standards. 

Admiral Niblack calls attention to what has been accomplished in the way of standard 
office furniture. Standard desks, files, book-cases, etc., are so familiar that we are apt to 
lose sight of their value; imagine a large office in these days without standard files. The 
Navy has for many years had its own standards and has thus materially assisted in demon- 
strating the advantages or otherwise of the general idea. It has gone further than build- 
ing standards and is developing operating standards where such action can be taken advan- 
tageously. His reference to buying regularly manufactured articles instead of making special 
items calls attention to a point that can be watched more closely with advantage. Shipyards 
all do this, but some more so than others. 

Mr. Schulze refers to the difficulty of correctly estimating on work that is not to recog- 
nized standards; his point is well taken. He brings out another good point when he refers 
to the shipowner’s part in making standardization effective, and yet another in his reference 
to standard practice as regards groups, such as anchor and boat handling gear. 

Mr. Murray in his reference to “stock ships” gets quite close to the large numbers of 
7,000 to 8,000-ton tramps mentioned in the paper. In his reference to “Ford ships” I pre- 
sume he is only speaking of “tramps,” for liners could not be sold without very extensive 
consultation with owners and adaptation to particular trades involved. 

Mr. Petersen gets to the root of the matter in the way he proposes to arrive at stand- 
ards—full representation, abide by the findings and change when progress makes it desira- 
ble to do so. Mr. Frear cautions against too great expectations; he points out that some 
progress has been made and indicates the lines for future development. 

Mr. Wiley points out the lines along which actual work can be accomplished and sug- 
gests specific lines for this Society; he calls attention to standard definitions of ship ele- 
ments, particularly is this desirable in the speed and power field. This has been mentioned 
several times before this Society. He also makes a good point when he pleads for a merg- 
ing of navy and merchant standards wherever possible. 

This Society is represented on a number of committees having to do with standardiza- 
tion; among them, steel shapes, electrical installation on shipboard, pipe flanges and fittings, 
bolt, nut and rivet proportions, color schemes for identification of piping, also safety codes 
on electrical power control, for the forging industry and for plate and sheet metal work- 
ing, etc., etc. 
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In conclusion, I wish to thank the gentlemen who have contributed so much of value 
in the discussion; any value that the paper may possess is greatly enhanced by this very full 
discussion. 

I also wish to again thank you all for the more than kind reception you have accorded 
to the paper. 


THE CHAIRMAN :—I am sure that I voice the feeling of this meeting when I offer Mr. 
Rigg the thanks of the Society for presenting this matter before us. 

We will now turn to our last paper, No. 12, “Selection of the Best Kind of Propelling 
Machinery,” by Mr. James L. Ackerson, Member. In the absence of Mr. Ackerson, this paper 
will be read by Mr. John E. P. Grant. 


Mr. Grant presented the paper. 
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SELECTION OF THE BEST KIND OF PROPELLING MACHINERY. 


By J. L. Ackerrson, Esg., MEMBER. 


[Read at the thirtieth general meeting of the Society of Naval Architects and Marine Engineers, held in 
New York, November 8 and 9, 1922.] 


Never before has the marine engineering fraternity had so many different types of pro- 
pelling machinery to select from, and there is no empirical formula which can be applied to 
help select the best type. The problem of the shipowner in this respect is the most im- 
portant one he has today. Amongst the many factors to be considered in deciding what 
is the most suitable type are reliability (this is the most important single factor, for with- 
out reliability other advantages are very much discounted) ; economy in operation, initial 
cost, and weight, the relative importance of the last three depending on the type of ship under 
consideration. 

Numerous papers have been presented at these meetings, practically all of them having 
been prepared by the shipbuilder-—and they are thoroughly prepared, too; but there must be 
many factors that the shipowner is more familiar with than the shipbuilder, and it would be 
very interesting to hear from the shipowner his ideas on this matter. 


RELIABILITY. 


Reliability is something less tangible than the other three and responsibility less easily 
placed, because the factors controlling reliability emanate from two different sources: (1) the 
owner through the selecting of competent personnel; and (2) the builder. No matter how 
well a machine has been designed and constructed, if placed in the hands of an incompetent 
operator it will become unreliable; and vice versa, no matter how good the operating en- 
gineer, if the proper factors have not been used in the design and care in the construction, 
then the machinery is again unreliable; so that it is absolutely necessary for the operator to 
thoroughly understand and be whole-heartedly in support of any new design, and for the 
designer to realize that the cost of fuel per horse-power, while important, is not the only con- 
sideration. In the past five years we have had a very costly experience through sending to 
sea a large number of units (the design of which to begin with is questionable) in charge 
of engineers who were only half trained. 


ECONOMY. 


Economy in operation (that is, the fuel per horse-power) and initial cost usually bear 
a very close relation to each other, and it is only a question of figures to determine whether 
any particular type is worth the money as compared with any other type; and here again the 
type of vessel and the trade the vessel is employed in play an all-important part, as, for 
example, most tramp steamers over a cycle of, say seven years, are laid up for considerable 
periods at a time owing to there being no freight. During this lay-up the portion of expense 
due to fixed charges is going on all the time, while that portion consisting of fuel and supplies 
and operating personnel stops when the ship is laid up. 
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Weight is the least important except in the case of special types like shallow-draught 
boats, express-type steamers, warships, etc., because except in special trades—viz., coal, ore 
or oil-carrying—it is seldom that a ship is loaded down to a loaded draught mark, even when 
full of cargo. 

With this brief introduction I will now present comparisons of the following different 
types of machinery and ships: 

Geared turbines with Scotch boilers. 

Geared turbines with watertube boilers. 

Reciprocating steam engines with Scotch boilers. 

Reciprocating steam engines with watertube boilers. 

Diesel engine 4-cycle. 

Diesel engine 2-cycle. 

For . 5,000-ton freighter at 10% knots. 

For 7,500-ton freighter at 11 knots. 

For 8,800-ton freighter at 10% knots. 

For 10,000-ton freighter at 12% knots. 

For 10,500-ton tanker at 1014 knots. 

For 17,000-ton displacement passenger ship at 15 knots. 

From Plate 63 the one outstanding feature is the greater savings for Diesel-engine 
ships in the long-voyage trades, and this is chiefly due to the saving of cargo space required 
for carrying fuel oil rather than to the saving in cost of fuel oil, operating personnel, 
and fixed charges. Also, that for short voyages the Diesel engine should be given very 
careful consideration before a selection of the type to be used is made. 

The different comparisons show that there is not much difference between the weight 
of Diesel engines and steam reciprocating engines, but it should be borne in mind that for 
steamers up to 12 knots speed the revolutions per minute of the Diesel engine are consider- 
ably higher than those of the corresponding steam engines—in the ratio of about 110 to 75. 
This undoubtedly means a less efficient propeller for all single-crew types. On faster boats 
the advantages of the slower revolutions per minute gradually disappear. In comparing 
weights, allowance should be made for reserve feed water for the steamer; if this is done, 
steam-engine weights will invariably be greater than Diesel-engine weights for voyages of 
ten days and over, except in the case of larger power geared-turbine jobs than those now 
under consideration. 

It should also be noted that, whereas powers of four to five thousand are possible on 
single-screw steam installations, it is necessary to go to twin-screw installations for Diesel 
engines. This incurs an extra cost in hull construction, necessitating two shaft alleys which 
cut up the after holds and make it more difficult to stow cargo, as well as actually decreas- 
ing the cubic of the holds. 

Originally it was my intention to resolve the saving in cargo space due to fuel-oil re- 
quirements into dollars per year, but owing to the uncertainty of freight rates I gave up the 
idea as being impracticable and have shown this advantage in tons per voyage. The alter- 
native to carrying this large quantity of fuel oil would be to buy it at the ports of call. Which . 
choice would be the better would depend, of course, on the price of the fuel oil at, and the 
freight rate to, those particular ports. 
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The initial cost listed in Plate 63 may be open to criticism, owing to prices being so 
spotty and varied at the present time. These prices are based on firm quotations of the low- 
est reputable bidder and include machinery installed ready for use. The same remark applies 
to weight. Different builders vary considerably, but, whatever error there is, the percentage 
of error will be the same for all types and will be in the same direction; and as it is the differ- 
ence in cost and the difference in weight which we are most interested in, the percentage of 
error will be very small. 

The machinery weights do not include hull engineering or any portion of the machinery 
usually located in the engine room but necessary for deck machinery only, such as auxiliary 
generating sets for generating electricity to be used on electric deck machinery. 

I have not given the cubic required for the machinery space, because in all cases the 
space required is so near the 13 per cent required by the U. S. Tonnage Rules as not to 
justify the loss of the 33 per cent deduction to gross tonnage, which is permitted when 
machinery space is at least 13 per cent of the cubic of the ship. 

I have not dealt with the engines which offer the greatest saving in space and weight, 
because up to the present time none have been built in this country, but it would appear to me 
that the opposed piston type of engines like the Fullagar and the Doxford offer many advan- 
tages that cannot be overlooked by the prospective shipowner. 

From reports available, the Yngaren, fitted with a 3,000-horse-power opposed piston- 
type engine, made by the Doxford Company, has given an excellent account of herself for 
her maiden voyage from the British Isles to Australia and back. This engine offers one or 
two very desirable features, viz., a slow-running engine for comparatively large powers, with 
the consequent efficient propeller, considerably smaller engine-room space and one shaft alley 
only. 

Owing to the Diesel engine builders standardizing around an engine of 2,500 shaft horse- 
power, I have used this power upon ships of 7,500 to 8,800 tons and on a 10,500-ton tanker. 
This assumption makes machinery for these types cost and weigh about the same but give 
us slightly different speeds. (The above figures hold good only so far as new machinery is 
concerned. ) 

It so happens, however, that at the present time there is hanging over the market a very 
large tonnage owned by the Emergency Fleet Corporation and available at very much lower 
prices than the present actual costs for replacing the same. 

To convert any one of these 7,500 to 12,000-ton steamers into Diesel engine-driven 
boats, with 2,500 shaft horse-power Diesel engines, maintaining the existing auxiliary steam- 
driven machinery and deck machinery, would cost approximately $400,000, and this same 
change, together with changing the auxiliaries and deck machinery to the electric drive, would 
cost in the neighborhood of $550,000. 

The first proposal would save the shipowner approximately 18 tons of oil a day; the 
second would save him about 22 tons of oil aday. For 200 days a year at sea and 165 days 
in port at $10 a ton for oil, the total saving for steam auxiliaries and Diesel propelling engines 
in oil would be about $36,000, and the extra for fixed charges would be $60,000. For Diesel 
propelling engines and electric deck machinery the initial cost would be in the neighborhood of 
$550,000. Saving in fuel oil would be 22 tons for 200 days and 5 tons for 165 days at $10 
a ton—$53,000—and the extra due to fixed charges would be $83,000. The extra cost of 
lubricating oil for the Diesel engine will be offset by the decrease in cost of operating per- 
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sonnel, so that, assuming the same price, whether the owner will run the ship as a motor 
ship or as a steamship, the conversion is not justifiable except for the long voyages; but if 
these ships can be bought for conversion purposes at $30 a ton less than would be paid to 
continue as steamships, the fixed charges are reduced on a 10,000-ton ship to $37,000, and 
for almost any trade this change would be justifiable. 

For conversion purposes under the Shipping Board plan, where new Diesel machinery 
must be had, it would appear that the larger boats offer the best possibilities. 

Before closing I should like to say that, while I have taken 200 days at sea and 165 
days in port per year for all the types except the tanker, this figure must, of course, depend 
on the trade the vessel is employed in. There are some trades where a ship is in port almost 
half the time, and it must be remembered that while a ship is in port it is not earning any- 
thing while the fixed charges are still going on. Therefore the more costly propelling ma- 
chinery is at a disadvantage as compared to a cheaper type running only a small portion 
of the time. 

While I consider the table (Plate 63) a good guide, the only way the best type can be 
selected is by a careful comparison of the different types in the particular trade an owner 
wishes to engage in along the lines given in the table, taking into account the character of 
the freight, length of voyage, freight rates, cost of fuel oil at ports of call, etc. 


DISCUSSION. 


Tue CHAIRMAN :—This paper, No. 12, entitled “The Selection of the Best Kind of 
Propelling Machinery,” by Mr. James L. Ackerson, Member, is now open for discussion. 


Mr. James C. SHaw, Member:—Mr. Ackerson is to be commended on his interesting 
paper, although it is open to controversy. It is regretted that he has failed to give us more 
basic data from which he draws his general conclusions. It would have been more illumina- 
ting, for instance, had he given more particulars in regard to the hulls for the size of ships 
he has under consideration. It would also have been of particular interest had he carried 
out his figures for the net earning capacity, both on deadweight and bulk cargo carried for 
the particular lengths of routes chosen. He refers to the unfavorable higher revolutions of 
the motor ship compared with the steamer as affecting propeller efficiency, which he states 
is in the ratio of 110 to 75. This proportion of revolutions, however, only holds good for 
a twin-screw motor ship and a single-screw steamer, and not for a single-screw motor 
ship and steamer, as is to. be implied. 

It should be pointed out, in this connection, that Messrs. Burmeister & Wain eight 
years ago ran trials on a twin-screw motor ship and a single-screw steamer for determining 
this point now raised by Mr. Ackerson. This was the motor ship Suecia, having a length 
between perpendiculars of 362 feet, a beam of 51 feet 3 inches, and a draught of 23 feet 
1% inches, corresponding to a displacement of 9,625 tons. The steamer was the Prinsessan 
Ingeborg, with a length of 360 feet, a beam of 48 feet 9 inches, and a draught of 21 
feet 10 inches, corresponding to 8,660 tons displacement.. The engines in the Suecia were 
of the earlier design of Diesel engines in which the high-pressure stage of the injection air 
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compressor only was connected to the main engine, thus giving a mechanical efficiency of 80 
per cent against the steam engine of approximately 90 per cent. At 11 knots, taken from 
the standardization curves, the Diesel indicated horse-power is 2,130 and the steam 2,050. 
Correcting the power of the motor ship to that of the steamer, in proportion to the two- 
thirds power of the displacements, the Diesel indicated horse-power of the twin-screw vessel 
actually becomes less by 50 horse-power than that of the steamer, although the former is 
handicapped by the lower mechanical efficiency. 

Burmeister & Wain have recently developed a line of special long-stroke four-cycle 
single-acting Diesel engines for single-screw vessels of the smaller type and which engines 
are designed to run at the same revolutions as the single-screw steamers. It might be men- 
tioned also that the Cramp Company is building one of these engines for installing in the 
Hog Island “A” ship Seekonk, in which the speed of revolutions will be kept the same as 
for the original steamer. 

Mr. Ackerson also particularly refers to the single-screw motor ship Yngaren, having 
an engine of the opposed piston type, for bearing out his original statement. With two cylin- 
ders added to the Seekonk, the indicated horse-power becomes 3,000, or the same as that of 
the Yngaren, with the weights of the engines practically identical. From published data, I 
found that the single-screw vessel above referred to requires from 5 to 10 per cent more in- 
dicated horse-power than a Burmeister & Wain twin-screw installation, and actually con- 
sumes 15 per cent more fuel based on the indicated horse-power as developed. 

Mr. Ackerson refers to the advantage of the one-shaft alley versus the two-shaft alley, 
but this only holds good for the smaller size vessels. In the larger vessels the increased cargo 
capacity, by having only one alley, is proportionately smaller and more than outweighed by 
other advantages peculiar to the twin screws, as, for instance, the greater propulsive effi- 
ciency, better maneuvering qualities, and less length of engine room required. It has been 
found that the difference in the propulsive efficiencies of the single-screw and the twin-screw 
ships is more favorable for the latter with the increasing size of vessel. 

Criticism is to be made of the powering of the vessels as shown on Plate 63. This is 
particularly so of the 7,800-ton, 8,800-ton, and 10,000-ton deadweight vessels which have 
the same power of 2,500 shaft horse-power, and designed for 11, 10%, and 11 knots, re- 
spectively. For the smaller vessel, which is apparently the Hog Island Type “‘A”’ vessel, 100 
more shaft horse-power is to be employed than for a standard type of motor ship of 9,500 
tons deadweight built in large numbers abroad, with a sea speed of 11 to 11% knots. For 
the 8,800-ton vessel, Mr. Ackerson apparently has in mind the type built at his yard which, 
at 11 knots, requires approximately 20 per cent more effective horse-power over some other 
vessels of the same deadweight but of about 10 feet more length between perpendiculars. 

It should be mentioned here that, in drawing comparisons between steamers and motor 
ships, this is too frequently done by using steam machinery of very light and cheap con- 
struction, which barely passes the Inspection Rules. These vessels accordingly only operate 
at about 70 per cent of the rated capacity in actual service. Motor-ship machinery, on the 
other hand, must be made of the highest class of workmanship and material and will always 
deliver its rated power, being in no way influenced by conditions outside of the control of 
the engineer personnel. 

It would have been more instructive, showing a much more favorable condition for the 
motor ship, had Mr. Ackerson made his comparisons on the basis of equal net cargo- 
carrying capacities for the particular types of machinery. As a rule, it would have been 
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found, taking into consideration the smaller all-round year horse-power required for the 
motor ship, due to the better immersion of screws under all conditions of draught and more 
uniform running conditions, that the motor ship would be appreciably smaller than the equiv- 
alent steamer, resulting in a smaller investment of capital and a higher earning rate on 
same. (See Plate 64.) 


Mr. W. W. Smitru, Member:—On page 226 the author states that weight is the least 
important of the economic factors. From my study of the subject, I conclude that weight 
is, next to fuel consumption, the most important factor. Since the cost per pound for this 
class of machinery does not vary greatly, the first cost is largely a function of the weight. 
In addition, the deadweight and the cargo-earning capacity are reduced in proportion to the 
weight of machinery for deadweight vessels. 

With reference to loading, the class of cargo determines whether it is a cubic or dead- 
weight vessel. Certainly there are many vessels which are loaded to the draught marks, 
including tankers, colliers, ore carriers, general cargo vessels handling weighty cargo, etc. It 
would seem, therefore, that the author’s statement in this respect is not entirely correct. 

Referring to the propulsive efficiency on page 226, the twin-screw vessel will probably be 
slightly more efficient, but the difference will probably be not more than 3 or 4 per cent. 
Referring to the problems in Mr. Stevens’ paper where the speed is about 11.5 knots, we 
have for single-screw vessels propulsive efficiencies based on shaft horse-power as follows: 
(1) .62; (3) .645; (4) .595. The only twin-screw vessel of this speed is problem 13, where 
the efficiency is .54, which, however, is probably low. These values do not show that single- 
screw vessels are particularly inefficient. 

In comparing the propulsive efficiencies of single- and twin-screw vessels, it should be 
remembered that, while the single-screw loses considerably due to a high effective slip ratio, 
it, on the other hand, gains greatly due to the higher hull efficiency. 

With reference to revolutions, increasing the revolutions for given conditions of speed 
and power will reduce the propulsive efficiency. This effect is well illustrated by the p—é 
diagrams in Admiral Taylor’s book. Thus the tendency to high revolutions for Diesel en- 
gines results in reducing the propulsive efficiency. 

Referring to the advantages pointed out on page 227 for double-acting engines, we have 
made a number of comparisons which agree with this. In addition to the larger powers pos- 
sible, these engines are much lighter and should therefore cost less. 

Referring to Plate 63 the data given are too general in character, and there are not suffi- 
cient particulars to make a really accurate comparison; a description of the machinery in- 
stallations is desirable. The types and makes of engines, turbines, gears, etc., will have an 
important bearing. 

In addition to the general type of machinery, the design and conditions are important. 
There may be wide variations in weight, cost and efficiency due to these causes. For ex- 
ample, the fuel oil consumption of a geared turbine vessel may vary from .85 to 1.3, de- 
pending on these factors of which we are not informed. The weight and cost may vary like- 
wise. The revolutions will influence the weight and efficiency considerably. 

In making a comparison of this kind, the best designs and conditions should be selected. 
Apparently this has not been done for the 2,500 shaft horse-power geared turbines. At any 
rate, the results given are inferior to those which we have obtained with certain designs of 
Parsons turbines. 


SELECTION OF THE BEST KIND OF PROPELLING MACHINERY. 231 


Referring to the column headed weight, it would be interesting to know whether this 
is the weight wet or dry, and whether any reserve feed water has been included. 

The weight of the geared-turbine machinery with Scotch boilers for the 2,500 shaft 
horse-power installation is given as 570 tons, or 510 pounds per shaft horse-power which 
is assumed to be the wet weight. This seems too high since we have built a number of 2,600 
shaft horse-power installations which weighed 480 tons or 413 pounds per shaft horse-power. 

We have also built a number of 3,100 shaft horse-power installations which weighed 
560 tons or 404 pounds per shaft horse-power. 

The weight of the 7,200 shaft horse-power installation of geared turbines and water- 
tube boilers is given as 1,140 tons or 354 tons per shaft horse-power. If I am informed cor- 
rectly, the weight of the machinery installation on the President Pierce, which was described 
by Mr. Warriner, is 1,040 tons or 180 pounds per shaft horse-power using the trial power. 
This is considerably less than given in the table. 

The fuel consumption of the 2,500 shaft horse-power geared turbine vessel is given as 
34 tons per day or 1.27 pounds per shaft horse-power. This is surely a very poor perform- 
ance. In view of this, it would be of value to have particulars of the turbine design, steam 
conditions, ete. For Parsons turbines, of good design, we would estimate a fuel consump- 
tion of 1.08 pounds per shaft horse-power, or 29 tons per day. The steam conditions are: 
200 pounds 50 degrees sup. and 28% inches vacuum. 

For the 7,200 shaft horse-power installation the table gives a very much lower fuel con- 
sumption than above or 1 pound per shaft horse-power for a 3,600 shaft horse-power unit. 
Values so far apart do not seem very consistent. 

The fuel consumption of the two-cycle installations are exactly the same as for the four 
cycle. It is my understanding that, for usual designs, the two cycle will use about 7 per 
cent more fuel than the four cycle. 

It is noted in group No. 4 that 3,400 shaft horse-power twin-screw Diesel vessels are 
compared with 4,200 shaft horse-power single-screw steam vessels. With such a wide differ- 
ence of power I cannot see how such a comparison can be of practical value. 

The price of fuel oil for the steam vessels is taken at $10 per ton, whereas the Diesel oil 
price is $11.50, $11.60 and $11.80. The price differential is therefore 15 to 18 per cent 
greater for the Diesel oil, which is rather low. 

Referring to the length of voyage between fueling ports, the table gives distances up to 
20,000 miles. For most of the trade routes used by American vessels, a leg of over 6,000 
miles is not ordinary. Hydrographic Chart No. 1262 illustrates this very clearly. 

Referring to the saving of 22 tons per day given on page 227, this would apply to an 
inefficient steam installation, but for an efficient Parsons turbine I would expect a difference 
of about 1734 tons. 

For the 2,500 shaft horse-power installations, the fuel consumptions of the steam engine 
and turbine are both given as 34 tons. For the 7,200 shaft horse-power installation the steam 
engine consumption is given as 94 tons, whereas the turbine is given as 77 tons. This ap- 
pears inconsistent. 

The differential of $30 per deadweight ton referred to on page 228, would amount to 
$300,000 for a 10,000-ton vessel. No doubt, with such a differential, it will prove profitable 
to install Diesel engines in these hulls. 

Referring to the last paragraph and to Plate 63, this data may be of value in considering 
the particular designs upon which this table was based, but I think it would be misleading 
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in several respects to use it generally. Some of the data do not represent the best practice. 
Also, the conclusions which may be drawn from such a table may be in error. 

Furthermore, a comparison of the engine-room machinery only neglects certain factors 
which have an important bearing. Consequently, to obtain a true comparison, it is neces- 
sary to compare values for the complete vessel. 

I agree with the author that the only safe way to determine the best type of machinery 
is to prepare an estimate of net earnings for the particular designs and routes concerned. 

The truth is that, at present, the economic advantage of the Diesel engine over the best 
type of turbine installation in most cases is not great, and rather close figuring is required 
to decide the best type. In such a close comparison, a change in economic conditions may 
reverse the decision. 

There are many cases where the best designs of Diesel machinery have advantages. 
Furthermore, the field of the oil engine is increasing. However, its commercial value would 
be greatly increased by reducing the weight and first cost. 


Mr. Joun L. Bocert, Member:—After what has been said in this discussion and 
thanking Mr. Ackerson for bringing up the subject, I will not take up much of your time. 
I will show you some things by Mr. Ackerson’s own figures. If you turn to Plate 63, 
you will see that he states there that the steamer of 7,800 tons deadweight capacity con- 
sumes for twenty-four hours 34 tons of oil, and that the Diesel ship is put down as using 
11 tons. 

This morning we heard interestingly from Mr. Mallory, shipowner and operator, that he 
could not run a ship on oil down to South America because he could not get oil down there, 
and he had to buy coal at Durban and very poor coal at that. Mr. Ackerson has not given 
the Diesel engine due credit for what it can do on short runs. In a run to Norway the 
captain of a Scandinavian boat, which had an engine of about this size, reported that he sold 
enough oil out of his double bottom in Norway to pay every last cent of cost of fuel for 
his ship. That means something. There is $83,000 put down here, every last cent of which 
belongs to the credit of the motor ship on that run, and the same way in the case of Mr. 
Mallory. 

We may talk about the Hog Island ships. I will not go into anything bigger, because 
they are a drug on our hands—we have so many of them, and some of the speakers on 
standardization put a quietus on ships of this size for many years to come, 

Many of these ships will be changed to Diesel-engine ships, and I will not discuss 
whether they will be a long-stroke engine—with the Diesel engine they will have to have 
at least 54-inch stroke to have 720 feet piston speed, at 80 revolutions, to be first class, or 
whether someone will make them into twin screw. The other answer would be an electric 
motor on the shaft and. Diesel engines in the engine room developing the juice. 

There are two or three good solutions for these methods, but the point I want to bring 
out is this—that on the way to Scandinavia and back it is perfectly possible for a ship that 
can load 1,000 tons of oil in her double bottom to actually travel for nothing, so far as fuel 
goes, and you heard here this morning that it takes as high as 30 per cent for fuel to oper- 
ate a ship. 

You only have 1,000 tons capacity in the bottom of the boats to take care of surplus 
fresh water for your water-tube boilers, and you must have 15 per cent standby in case of 
emergencies, which means it would be 1,173 tons for a thirty-day round trip per steamer. 
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Let us take the author’s own figures, 11 tons for the Diesel-engine ship. I want to tell 
you that the Selandia and the Jutlandia have not burned over 9 tons per day. I am 
giving you the benefit of the doubt and charging the motor ship up with 11 tons. Eleven 
tons per day for thirty days means 330 tons, and adding 15 per cent, which is 49.50, amounts 
to 379.50 tons. If you subtract 379.50 from 1,173, you will get 793.5 tons in the double 
bottom which could be saved out of that ship to pay her expenses. Thus, taking the figure 
of $10 a ton cost for oil means you will have approximately $5 a ton on that transportation. 
In that case, $3,967.50 for what you sold, and the cost at $10 a ton for what you burn— 
you will remember that the cost is $3,795—you would be ahead almost $200, besides paying 
for all the oil you burn on the round trip, there and back. 


PROFESSOR CHARLES E. Lucke, Member (Communicated) :—The author is correct in 
saying that the answer to the question of whether Diesel or steam machinery will be better 
for any given vessel, and the answer that refers to any one type of either kind, is a matter 
that must be worked out by evaluating a large number of variables. While, of course, cer- 
tain general conclusions can be arrived at, the final solution must rest on detailed figures. It 
is true, as the author says, that if the voyage is long enough, or the sea days per year great 
enough, the motor ship will pay over the steam, but the question then arises as to how much 
is “enough.”” The real question, therefore, in this problem is one of method of treating these 
many variables so as to give clearly the answer sought. 

After many attempts to do this in tabular fashion, supplemented in some cases with 
curves, all were rejected finally in favor of a new mode of procedure, which seems to be 
satisfactory and has been used by many people since its publication. This method of treat- 
ment, which leads to the desired solution in a very clear fashion, was expounded in a paper 
presented by me before the Franklin Institute, Wednesday, April 20, 1921. This paper was 
printed in the Journal of the Institute, July-August, 1921, and is entitled “Internal Combus- 
tion Engines in Marine Service.” 

It is very likely from the text of the paper here under discussion that the author was 
not familiar with this method, and his attention is invited to it as a means of making more 
clear the relations between the variables that he discusses and as a means for reaching the 
final answer. 

It is pointed out in conclusion that numerical values for any one variable, such as num- 
ber of men in engine-room crew, price of fuel, freight rate, cost of engines, all of which vary 
from time to time, may be treated in the method that is demonstrated as real variable and 
not as fixed quantities. When tabular methods are used exclusively, these figures, when 
given a proper range for any one item, lead to so many answers that the tables obscure the 
issue. This is wholly eliminated by the curve method. 


Mr. AcKErsoN (Communicated) :—Mr. Bogert is quite correct in that some of the 
inner bottom capacity could be used for cargo space in the shorter voyages and is a point 
that should be thoroughly considered when deciding the question of type of machinery. 

The author is not familiar with Prof. Charles E. Lucke’s paper entitled “Internal Com- 
bustion Engines in Marine Service,” but it would appear from the short description given by 
Professor Lucke that his method of treating the subject is an excellent one. 

Mr. Smith in his criticism says that, on account of the cost being largely a function of 
weight, weight is second in importance to fuel consumption. In my paper I mentioned cost 
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and weight as two different factors, and if the two are treated independently then I do not 
think Mr. Smith is taking issue with this statement. 

Referring to Mr. Smith’s comments on the data listed on Plate 63, it was not the author’s 
intention to go into great detail of the various installations, as this would require too much 
time and space. I have taken fair average examples of ships now in operation. 

The fuel consumption on the 2,500-horse-power turbine units is very liberal and might 
be improved upon, but I do not think it would be a fair comparison to take the best figure 
that a steamer could.do and compare that with a Diesel engine, because invariably the Diesel 
engine will come nearer her fuel guarantee than the steamer. 

The author has not found that geared-turbine units of 2,500 horse-power and less are 
any more efficient than steam reciprocating engines; it is only in units of greater horse-power 

that the turbine begins to be much more efficient. 
The weights given are net, no reserve water is included, but the allowance for reserve 
feed per day is given in another column. 

I note Mr. Smith considers the weights too high. In this respect I would call attention 
to Mr. Shaw’s remarks. Mr. Shaw thinks these weights are light. There seems to be an 
honest difference of opinion, but nothing has been presented to cause any change of opinion 
on my part. 

The fuel consumption of the 2,500 horse-power is very liberal; the designed steam con- 
ditions were 200 pounds dry steam, 28 inches vacuum. While the 34 tons might be im- 
proved upon, this is what actually is being done. If the consumption is reduced to 29 tons 
per day, this will not change the author’s conclusions. 

I would expect a much lower steam consumption per horse-power on a 7,200-horse- 
power unit than I would on a 2,500-horse-power unit, and I don’t think the values given in 
the paper are far wrong. 

Referring to group four, a comparison can be made by taking the speed given for each 
type and figuring the time required between each port. 

The prices for fuel oil are actual quotations to an operating company. Referring to 
length of voyage, while 6,000 miles is fair, still 9,000 miles is not unusual in the far eastern 
trade, and if an operator does not want to pay a higher price for fuel in the East, it means 
taking enough on board for 18,000 miles. 

In reply to Mr. Shaw, I explained in the paper my reasons for not giving the extra earn- 
ings of the motor ship due to increased cargo space in dollars and cents instead of in tons. 
It is, however, a very simple matter to select the trade and then substitute dollars for tons. 

Referring to the comparison between the revolutions of the motor ship and steam ship, 
the author had in mind a single-screw steam ship and twin-screw motor ship, because in all 
the cases under consideration, with the exception of the passenger vessel, it would be possi- 
ble to power the ships on a single screw with steam, and the point I wish to make was that 
in many cases it would be possible to power a steamship on a single screw when it would be 
necessary to use twin screws on a motor ship, and the advantages of a single-screw ship over 
a twin-screw ship are such that steam should be given this ¢redit. 

With reference to the comparison between the single-screw steamer Prinsessan Ingeborg 
and the single-screw motor ship Suecia, Mr. Shaw’s figures are not convincing, because there 
is nothing to show that both hulls are equally efficient, and a comparison of the two, correct- 
ing for the displacement only, is not sufficient; the ships have different block coefficients, that 
of the steamer being larger. This would indicate that the steamship is a more difficult ship 


to propel. 
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The fact that Burmeister & Wain have developed a long, four-stroke, single-acting Diesel 
engine is very significant and is a step in the right direction. The claim for one shaft alley 
against two holds good for the larger vessels as well as the smaller. The advantages are, 
briefly, cargo space saved and initial cost less. These are not offset by propulsion effi- 
ciency, less engine-room length, better maneuvering qualities. 

There is nothing in the figures presented by Mr. Shaw to show that the twin screw has 
a better propulsive coefficient. 

Better maneuvering qualities by a twin screw over that which a single-screw vessel has 
do not bring in any more revenue. 

Engine-room length very seldom exceeds that required by the 13 per cent law for the 
type of vessel under discussion. 

The powering of the vessel is not the question, as indicated by Mr. Shaw’s discussion, 
for if the power is too great in some cases and too little in others, this will not affect the con- 
clusions to be drawn, because the same power has been used in both steam and Diesel. 

Contrary to the statement made by Mr. Shaw that the steam weights are those for a 
“light and cheap construction which barely passes inspection rules,” the weights are based 
on the conservative practice of one of the best and oldest northeast coast firms. Mr. W. W. 
Smith in his criticism states that the steam machinery weights quoted in my paper are 
on the heavy side. 

Referring to the last statement in Mr. Shaw’s discussion, wherein he points out that a 
much more favorable condition for the motor ship would have been attained had comparisons 
been made upon another basis than that used in the paper, the author wishes to emphasize 
the fact that it was not his aim to make conditions favorable to any particular method of 
propulsion, but to state as clearly as possible the fundamental facts now available in such a 
manner that the steamship owner or operator might draw his own conclusions. 

As indicated by the various members who took part in the discussion of the paper, a 
much more comprehensive study of this subject could be made than that which was made 
in its preparation. While issue has been taken on a number of points, the author is grati- 
fied at the interest displayed by the discussion which followed the reading of the paper. The 
author realized at the time the writing of the paper was undertaken that the subject was one 
of timely interest, and for which no formula could be given which would be a panacea to 
cover all the conditions existing in the various trades, the solution of which can only be 
found by the operators after giving due consideration to all factors affecting their particular 
trade. 

If this paper and the discussions which followed its reading have served to indicate the 
scope of the subject, and at least some of the factors to be considered in the determining of 
the best type of propelling machinery for a particular trade, then the paper has attained all 
the results hoped for by the author. 

In conclusion, the author wishes to thank those members who entered into discussion 
of his paper for the kindly and helpful interest displayed. 


THE CHaAIRMAN:—I think, gentlemen, that closes our meeting for this year. I much 
regret that our president was called away, but I think you will agree with me we have had a 


very successful meeting. The meeting now stands adjourned. 


The meeting adjourned amid loud applause. 
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DECEMBER 26, 1922. 
Mr. Water M. McFartanpb, PRESIDENT, 
The Society of Naval Architects & Marine Engineers, 
29 West 39th Street, New York. 
DEAR SIR: 

I beg to submit the following report on the presentation of the greetings to our sister 
society in Japan on the occasion of the twenty-fifth anniversary, occurring’ this autumn. 

I cannot speak too highly of the keen insight on the part of our officers that prompted 
this procedure because, in my judgment, it has more than fulfilled their most sanguine hopes. 
It has turned out to be a means of cementing the friendly relationship not only between 
two very important bodies of active workers, but also between the nations themselves. 

It was certainly a great honor that was conferred upon me in being permitted to be 
the bearer of these greetings, consisting of an engrossed sheepskin under the great seal of 
the Society. The occasion of their twenty-fifth anniversary proved to be unique. 

It was found upon arrival in Japan that the Naval Architects and the Imperial Japanese 
Navy had very close relations, as none other than Vice-Admiral Baron M. Kondo, who is 
President of the Society, is in charge of the official model basin of the Navy, located in 
Tokyo. The naval authorities, as well as the Society itself, were full of appreciation of the 
thoughtfulness of the sister society in America in sending these greetings, and for no other 
purpose than to allow them to be presented by me personally, although I assured them this 
was unnecessary, the meeting was advanced so as to occur prior to the date of my departure 
from Japan. 

The ceremonies were held in the auditorium, which constitutes a diminutive opera house 
included in the labyrinths of the new Imperial Hotel at Tokyo. The occasion was a very 
formal one, inasmuch as the various departments of the government were represented in full 
dress regalia, and each, as called upon, read a document of greetings and congratulations to 
the Society on the successful completion of its first quarter century. 

The activities of the Society appeared to be of an extremely high order of importance 
and the group is one of the most active engineering bodies in Japan, consisting of very 
capable and high class naval architects, constructors, engineers and ship operators. All 
branches of shipbuilding and ship operation are apparently represented by their most 
active men. 

In preparing for my little address I came upon a fact that was rather startling to me, 
which afterward received very full corroboration from the authorities at the Tokyo Imperial 
University as well as some of the old students of ships and shipping in the Navy Depart- 
ment; that is, that the Japanese were probably the first to go down to the sea in ships and 
become masters of this most noble and ancient of all the engineering arts. Records would 
seem to indicate that somewhere between 500 and 1,000 years prior to the activities of the 
Phoenicians, the Japanese were building seaworthy ships and were masters of the dual art 
of shipbuilding and navigation, because at this early date they were familiar with the adja- 
cent coasts of the continent of Asia. And nothing is more logical than that this should be 
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true, inasmuch as practically the whole of Japan is covered with almost impossible moun- 
tains that from most ancient times have rendered inland transport so replete with hardships 
as to drive the people down to the sea in ships. 

I had been in Japan some weeks before the occurrence of these impressive ceremonies 
and had become much impressed by the marvelous progress in all branches of engineering 
and shipbuilding that has been made by the profession and the Japanese people generally, 
and I did not hesitate to make known to my audience the extremely favorable impression 
they had made upon me. My address, taken down at the time, was as follows: 


“Mr. President, Gentlemen of the Council, and the Society of Naval Architecture of Japan: 
“Tt is a very great honor for me to be permitted to appear on this auspicious occasion 
of your twenty-fifth birthday and to bring you greetings from your neighbor to the east. We 
are a long way apart physically, but we have been drawn closer and closer as the years have 
passed, especially in the minds of thinking men. 

“Broadly speaking, naval architecture is the highest example of engineering and the 
most ancient. What, then, is more fitting than that this ancient art of engineering should be 
the intermediary between the two nations? Shipbuilding is an art of the greatest import- 
ance as shipping and transport is one of the foundations of civilization. It was one of the 
earliest necessities felt by human beings, and as necessity always brings to us the object— 
we say ‘necessity is the mother of invention’—so it is necessity that made the first ships that 
the Phoenicians went down and explored the Mediterranean with. They went to England 
to get tin and brought this then precious metal back to Asia Minor. They inspired the 
intrepid Viking to cross or at least to explore the Atlantic. 

“But it seems to me that your people must have been among the first in the world to 
go down to the sea in ships, because having just come from the western part of your country, 
as far as Nagasaki, I was never out of sight of mountains, endless mountains. To me they 
are cruel and oppressive to poor Japan, and it may have been the mountains that drove you 
to the sea for easier transportation. It must have been your people who were the first to 
engage in this greatest engineering feat of making ships that would ride out the seas. His- 
tory shows us that you knew all about Korea at a very early date. This shows that your 
early ships must have been seaworthy. The sea which I crossed to Korea was by no means 
a smooth sea (our ship rolled almost incessantly). So all honor to the Japanese people 
for their being one of the first, as I see it, to go down to the sea in ships. 

“We are so young in America that our Society of Naval Architects there is not an old 
body, but a very active one, and they have led others of our great engineering bodies to join 
them and extend to you the heartiest greetings on this occasion of your half-jubilee period. 
We look upon the jubilee period as being fifty years. I remember being appointed one of 
the official delegates from America to attend the first jubilee meeting of the Institution of 
Naval Architects of Great Britain, so they are leaders of us all in the activities of a society 
of naval architects. 

“But in America it is the shipping and ships, as expressed in our Navy and naval activi- 
ties, that have been the means of joining our two nations closer together than ever. For 
what could we have done at the Washington Conference without the able backing of the Japa- 
nese people? They stood there day after day with their steady purpose, and it was only 
through their able support that those extraordinary measures were carried forward. It so 
happened that I knew something of the activities that brought the final result, and the 
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treaties, as they were finally drawn up and passed by. our Congress and passed by your 
authorities, contained more that was heard of conference discussions emanating from your 
Commission than those of any other nation. That is a great honor to you in and of itself. 

“Now America wishes to return, even though in a very slight measure, and has seized 
upon this great occasion. We have in our country a society or body formed of delegates, 
usually two, from the various engineering bodies, that is known as the Engineering Foun- 
dation. I have the honor of being a member of that body, and our president, Mr. Rand, 
only back from his vacation two or three days before I left, conferred with me on this matter 
and authorized me to represent the Engineering Foundation on this occasion as well as the 
meeting of your Society of Mechanical Engineers, who also had an anniversary. This En- 
gineering Foundation, including its members at large, represents same 42,000 engineers and 
extends its heartiest congratulations to you on this auspicious occasion. 

‘Again, one other Society with some 14,000 members who consider themselves a little 
closer allied than possibly some other of our foundation societies, such as the Electrical En- 
gineers with some 13,000 members and the Civil Engineers, for instance, comes forward. 

“We started out in the ancient times with sailing ships. Our vessels were blown across 
the seas, but that time has passed and a ship—and especially a battleship—is the most highly 
organized piece of engineering in the world. The naval architect is a wonderful man who 
not only has to be a naval architect, but a mechanical engineer, electrical engineer, a first 
class metallurgist, and he must have knowledge in many other fields to accomplish his re- 
sults. Considering the results he must achieve, his knowledge must comprehend all, but 
most falling within the comprehensive field of mechanical engineer. So the American So- 
ciety of Mechanical Engineers have sent their greetings by me over their great seal, duly ex- 
ecuted. If I am permitted, may I read the document. 


“Then comes your own sister body in America, the American Society of Naval Archi- 
tects and Marine Engineers. They have honored me by sending by my hand a somewhat 
more formal greeting which I shall briefly read to you. This is also under the great seal 
of the Society and is duly signed and executed (Reads).” 


THE SOCIETY OF NAVAL ARCHITECTURE OF JAPAN 
GREETING 


THE AMERICAN SociETy oF NAVAL ARCHITECTS AND MaRINE ENGINEERS 
herewith extends its 
Heartiest Greetings and Congratulations 
on the 
Successful Completion of your First Half-Jubilee Period 
Transmitted by the hand of Elmer A. Sperry, E. D., Member. 


Signed by the President and Secretary-Treasurer, this seventh 


day of September. 
W. M. MacFartanp, 


President. 


DanieEL H. Cox, 
Secretary-Treasurer. 
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I wish I could convey to you some idea of the bright and expressive faces that greeted 
me and the heartiness of the applause, that was nothing short of remarkable. A great many 
greetings were extended and statements made afterwards by individuals, and all were char- 
acterized by sincere and emphatic expressions of appreciation and the wish that the two 
societies might be drawn into closer association and go hand in hand in the prosecution 
of our common interests. 

I do not think it is out of place to add here that from my observation we can learn 
much from the Japanese people in point of national spirit, which makes for solidarity and 
unity of action, and also patriotism in general. 

It has certainly been a great honor for me to meet such an important body of earnest 
workers and find that they are extremely appreciative of any thought or act that comes 
from our great land. It is my suggestion that we henceforth seek ways and means for 
more complete cooperation and for frequent interchange of engineering and development 
experience. The Japanese people are coming on with leaps and bounds and their activities 
are becoming so important that there is no question but that we will receive great profit by 
such a procedure. They are doing more and more original research work in important 
lines. They have four model basins to our two in this country. Another matter that im- 
pressed me that might be of interest to our Society is that the shipbuilding yards of Japan 
seem to have more business than we do, averaging, so far as I was informed, about two 
years’ work with their present force. 

I am enclosing a more formal acknowledgment of the greetings from View Aden 
Baron M. Kondo, president of the Society, which I hope will be published in our annals. 


Very truly yours, 
ELMER A. SPERRY. 


ACKNOWLEDGMENT OF GREETINGS. 


15 YAMASHIROCHO, KyYoBASHIKU ToKyO, 
28th Oct., 1922. 
Mr. W. M. MacFarianp, PRESIDENT, 
American Society of Naval Architects and Marine Engineers. 
Dear Sir: 

In the name of the members of the Society of Naval Architects, Japan, I have the 
honour of accepting the document of greeting from the members of your esteemed Society 
on the occasion of the half-jubilee celebration of the founding of our Society. It was for- 
mally presented at the meeting by Dr. Elmer A. Sperry and was received by everybody pres- 
ent with great enthusiasm. 

Please present our sincere thanks and good wishes to the members of your Society. 

Wishing your society the greatest prosperity, I remain, 

Very faithfully yours, 
M. Kownpo, 
‘ President. 


THIRTIETH ANNUAL BANQUET 
OF 
THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
HELD AT THE 
WALDORF-ASTORIA HOTEL, NEW YORK, N. Y. 


THURSDAY EVENING, NOVEMBER 9, 1922 


LETTER FROM THE PRESIDENT. 


THE WHITE HOUSE 
WASHINGTON 


October 25, 1922. 


My dear Mr. McFarland: 


I regret exceedingly that it is not 
possible for me to be in attendance at the banquet 
of the Society of Naval Architects and Marine 
Engineers, which is to be held on the evening of 
November 9th, in connection with the program of 
observance of American Marine Week. With all my 
heart I wish I might be a participant on that 
Occasion. No one purpose more enthusiastically 
enlists the attention of the present administration 
at Washington than that of turning our vast assets 
in ships into a live and efficient Merchant Marine. 
Every day adds to the conviction that the upbuilding 
of our Merchant Marine is of first importance in 
assuring our national defense and of incalculable 
importance in maintaining America's fitting place in 
the commerce of the world. It would be a pleasure 
to me to express some of my hopes and convictions 
to those who will be present at your annual banquet. 
Since I am unable to attend I will thank you to convey 
my very cordial greetings and tO express the hope that 
American Marine Week and this notable meeting of your 
society will add to American conviction that we must 
establish and maintain this agency of transportation 
on the high seas if we are to maintain a position of 
becoming eminence in the world of trade. 


Very truly yours, 


Mr. Walter M. Mctarland, 
29 Jest 39th St., 
New York City, N. Y. 


REPORT OF SPEECHES AT THE THIRTIETH ANNUAL DINNER OF 
THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
HELD AT THE WALDORF-ASTORIA HOTEL, NEW YORK, N. Y., 
NOVEMBER 49, 1922. 


The President of the Society, Mr. Walter M. MacFarland, acting as the Toastmaster, 
after the service of the coffee and cigars, called the company to order and said: 

“Gentlemen, we shall take great pleasure in continuing this evening the practice which 
has existed in this Society for the past thirty years. I ask you all to rise and drink a toast 
to the President of the United States.” 


The company rose and drank the toast while the band played “America.” 


THE ToasTMASTER :—Gentlemen, the hour is late, one hour later than we had hoped 
to begin the exercises, and therefore you will hardly expect me to make any lengthy speech. 
There are other speakers who will address you this evening, and I am quite sure that you 
will be highly entertained by what they say. We had allowed ourselves a hope, at one 
time, that we might be favored with the presence of the President as our guest of honor 
this evening, and acting on that hope we sent him an invitation to be our guest. Owing to 
the illnesss of Mrs. Harding there was some delay in the reply, but finally the President 
wrote and said he was very sorry that he could not come, and he sent the foregoing letter 
to be read this evening. 


Since President Harding could not come himself, he has sent a distinguished representa- 
tive, whom we might consider an ambassador extraordinary, and in introducing this gentle- 
man, whose name, of course, you see on the program, I may say that it is an unusual and 
a very great pleasure, for now we have a Secretary of the Navy who is a real sailor man, 
a man who has actually served at sea in the Navy. He is not in the position of one Secre- 
tary, more or less famous, in having found out that a monitor was actually hollow. Our 
Secretary knows all about ships. He served in two wars and made a distinguished record 
all around. He comes with a special message to us from the President, and it gives me 
the greatest pleasure to introduce to this company the Hon. Edwin Denby, Secretary of 
the Navy. (Applause.) 
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ADDRESS BY HON. EDWIN DENBY, SECRETARY OF THE NAVY. 


Mr. Toastmaster and gentlemen, I recall the incident of the Secretary of the Navy who 
discovered that the damn thing was hollow. 1 do not know, however, whether he or any 
succeeding Secretary has discovered that the damn brain is hollow sometimes. (Applause. ) 

I deeply regret the absence of the President, who most earnestly desired to be here to- 
night. Only this morning, in asking me to convey to you verbally, as he has already done 
by letter, his respects and his earnest hope for the success of the establishment of an Ameri- 
can merchant marine, he said he regretted exceedingly that he could not be here himself. I 
know he loves the merchant marine; as for myself I could not be in more congenial company 
than amongst men who love ships, make ships, and sail in ships, and endeavor to build up 
the merchant marine of the United States. It has always been my dream, and during a 
period of six years in Congress I voted, whenever I had an opportunity to vote, for a ship 
subsidy, and I do not care whether they camouflaged it under the term “subvention” or 
“government aid” or any other term. A subsidy is needed, and we might as well call it a 
subsidy. (Loud applause. ) 

I am not going over the history of the great Washington Conference, but I am going 
to ask you to bear with me for a moment while I refer to it. 

The purpose of this conference was to limit the naval armament of the powers in such 
manner that their safety might be well provided for while at the same time a burden of 
taxation might be lifted from the shoulders of the peoples signing the treaty and the danger 
of war minimized. It was the most remarkable conference ever held by the powers of the 
world in that they agreed to a self-denying ordinance lessening their own power afloat. 
Nothing like it has ever been known before in the history of the world, and few confer- 
ences have been so splendidly successful. The far-seeing vision of the President and the 
stern and incisive eloquence of the Secretary of State, together with the great sacrifice the 
United States made and the receptive and agreeable attitude of the other powers anxious 
to find some solace for their tortured people, led to the acceptance of the American pro- 
posals. And I want to say to you gentlemen, many of whom are builders of ships and oper- 
ators of ships, that no better example of the patriotism of the American people could have 
been asked for than their attitude in supporting the results of that conference. 

Do not think for a moment that we in the Navy Department fail to appreciate what it 
meant to many of you. Through the ranking officers of the Navy, it collaborated with the 
American Commissioners in utmost harmony and witha cordial desire to bring to fruition this 
highly beneficial policy. 1 can pay no greater tribute to the personnel of the Navy than to 
say that I found in no instance the slightest desire or purpose to put above country the sel- 
fish interests of the individuals of the service,and I have yet to hear of any officer in the 
United States Navy who failed to cooperate cheerfully and willingly. 

So we stand today as agreed at that conference that we are left to maintain, after the 
treaty shall have been signed, sealed, ratified and exchanged, eighteen battleships. The 
treaties have not yet been ratified and exchanged by all the powers, and therefore the Great 
Treaty for Limitation of Naval Armament is not yet the law of the land. It will be as soon 
as the exchanges occur, but in the meantime we look forward to that period when we shall 
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be compelled to limit our fleet to eighteen capital ships and an indeterminate number of 
smaller craft. : 

I want to speak rather briefly tonight, because you have here men whom you will hear 
from, who will present to you, in a much more forcible way than I can, the merchant ma- 
rine problem. 

But I want first to emphasize this fact, so often forgotten by the American people, 
that a fleet is not a fleet if it consists only of combatant ships. We would be abso- 
lutely helpless on the occasion of a great war unless we were in a position to draw upon 
an adequate merchant marine. It would be altogether too expensive to provide for the greater 
ships of the fleet, for the smaller ships of the fleet, and for the air vessels of the fleet, the 
necessary auxiliaries, and maintain them, year after year, in times of peace. We cannot 
think of that. The American people would not tolerate that for a moment. 

We have had several examples in our history, pitiful examples, of what it means to 
attempt to operate away from the shores of the United States, without auxiliaries in suffi- 
cient number. 

You will not have forgotten, of course, the war with Spain, and you will not have for- 
gotten the efforts of our government in scraping all the ports of the world to get enough 
American bottoms, flying the American flag, to transport our little army of 25,000 men to 
Cuba, and you will not have forgotten, I am sure, that after our armada sailed, all in- 
formed Americans were, metaphorically speaking, on their knees in prayer that there should 
not come a heavy blow at sea, because they knew some of the vessels carrying these men 
could not weather a storm, and they would not reach the end of their cruise with their 
precious cargoes of American fighting men. 

I was on the deck of one of these auxiliaries serving as a sailor, and in the long distance 
we saw the fleet pass that was carrying the men to Cuba, and we literally prayed that there 
might be no rough weather. We knew the condition of the fleet, and everyone else knew it, 
but the Lord God of battles was with us, and the ships steamed on their way and landed 
their cargoes safely. (Applause. ) 

Then the United States went on after that demonstration, indifferent to the fact that a 
merchant marine is a vital necessity, until another striking illustration was given of what 
it means to attempt to send a fleet to sea on a distant mission without auxiliaries. 

When President Roosevelt, himself always a friend of the Navy and the merchant ma- 
rine (applause), sent the twelve battleships around the world, he was compelled to use for 
auxiliaries, repair ships, supply ships, refrigerating ships, hospital ships, and all the others 
that constituted the train of the fleet, foreign ships under a foreign flag, and it was obvious 
that, had the United States then been at war, this vast fleet could not have sailed, or if it had, 
would have been stranded in some foreign port because it could not carry enough supplies 
of any kind to finish its long voyage. 

I do not know whether or not the President had it in mind—but I have always thought 
he did—amongst other motives he may have had in sending the then greatest fleet that ever 
assembled under the American flag, around the world—I always thought he had the motive 
to demonstrate to our people the absolute and vital necessity of American ships under the 
American flag if we were ever to maintain our own in time of war. (Loud applause.) 

After war is declared you cannot get ships of other flags. It is quite obvious that you 
cannot sail without them, so I have thought that President Roosevelt probably wanted to 
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make that clear to the American people, in order that they might awake some time to the 
need for a merchant marine. 

I speak to you of the merchant marine in its purely defensive character, as part of the 
defensive armament of the United States, a vital and necessary part. In the Navy we know 
perfectly well the exact meaning of war without ships to draw upon for auxiliary service, 
and surely the late war demonstrated the need for the American flag to be well represented 
upon the high seas. We have allowed our merchant marine to decline, and we are now try- 
ing to build it up again. 

A sight that saddened me was seeing, while on a recent trip abroad in Yokohama Har- 
bor, the Robert Dollar flying the British flag—not that I do not have a great admiration and 
great respect for the flag of Great Britain, but I did not care to see it flying over a ship 
that had once flown the Stars and Stripes and which was named after the great shipowner 
of our own country. 

I do not know whether you feel as I do about the psychology of our flag and the need 
for showing it all the world over—and now I am not speaking for the national defense, and I 
am back again to plain, common sense dollars. It seems to me that the merchant who con- 
tinually is compelled to ship his goods abroad in foreign bottoms, under foreign flags, must 
be looked upon by the people who buy them as representing a strange country. We know 
here that we have the men, we have the money, we have the inventive genius, and every- 
thing that goes into the making of a ship, and we have foreign trade, but, believe me, the 
future of the United States demands we shall increase that foreign trade very greatly. The 
day will come when we will meet a competition heretofore undreamed of in all the markets 
of the world, and when that day comes it will be well, indeed, if we have ready to meet 
it not only the goods but the ships to carry the goods. I believe that the old illustration 
holds good: What merchant delivers his goods in the delivery wagon of his rival bearing 
the rival’s advertisements on the wagon? What merchant would be so far behind the march 
of progress as to do a thing like that? And yet that is what the United States has been 
doing for many years. 

I look back with delight upon the old days of white sail and clipper ships, when we 
built the best ships in the world. We met the world in competition then and we carried our 
share of the world’s goods, and I cannot see any reason why, simply because the fabric has 
been changed and the method of propulsion has been changed, that America cannot equal any 
other nation on earth in the building and sailing of the vessels that ply the seas, and con- 
quering of the markets too. (Applause. ) 

_It is a curious thing. We are not accustomed to hide our light under a bushel; we 
are accustomed to go after things and get them, and yet for a generation we have fought for 
this thing, a proper subsidy, or something which will enable us to restore upon the seas the 
flag of our country. The mere stating of the fact that we are not represented in foreign 
trade as we should be, that we are not transporting goods in our own ships, seems to me all 
that is necessary. 

I do not know, again, whether you will agree with me, but I have lived a number of 
years in foreign countries, in the days of long ago, when I was a youngster. 1 remember 
once, when walking around the bluff at Chefoo, suddenly coming around it and, looking 
into the harbor, I saw an American man-o’war flying the flag of the United States. It 
thrilled me, as I doubt not it would have thrilled every American who might have seen it, 
and whose hungry eyes had been denied the sight for many months, and I had no shame, 
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and you would have had no shame, if tears filled your eyes with joy when you saw your 
country’s flag. 

Think what it means when the vessels come in and the people in foreign countries look 
in vain for the starry banner. We must endeavor by every device to protect what we have 
of a merchant marine, to make all the necessary endeavors to see that it shall be replaced 
in operation, and to see that the size shall be increased so that there will be a fair showing of 
the American flag everywhere in the world. 

You know it is only the Navy, or practically the Navy, that shows the flag, but there 
are many places in the world which the Navy does not reach. May I speak for a minute 
of the Navy? I just want to say this—you know about the Navy and what it is made for. 
Primarily it is made for peace, and in order that it shall accomplish its great peace mission 
it must be maintained at the fighting edge of efficiency, and it shall be so maintained, but 
it is made for peace and will accomplish peace only if it is kept up to that edge of efficiency. 
And if we are attacked, we shall not have sent out our fleets in vain, for they are efficient, and 
the men are properly trained, and so even now we ask annually of Congress only enough 
to keep up the fleet and maintain it in an efficient condition, but our American people some- 
times forget that wars spring up without warning. I have heard it said, over and over 
again, it takes two to make war—but no, it takes only one to make war, and it takes two 
to make peace. (Applause. ) 

Our people for many years have too frequently acted as did the village council, which 
met every month, and at one of its meetings solemnly resolved that the volunteer fire appa- 
ratus should be put in a state of repair and well furbished twenty-four hours before each 
fire. That is the American idea, apparently. It cannot be allowed to continue, and if we 
are to keep up our defensive armament to its proper strength we must accompany it with 
vessels that carry the cargoes of the United States, that build up its trade, and strengthen 
its arm and make it known, and finally, when need be, can take a part in the defensive arma- 
ment itself. 

If the people of the United States only knew what the Navy means in time of peace! 
They do not dream that it is the best insurance that can be given to any country in the 
world, and they do not think for a moment that, even if the treasury was becoming bank- 
rupt in any ordinary business, the last thing which would be allowed to go would be the in- 
surance on the business; and yet, apparently, the American people have been willing in the 
past to let the insurance go and to permit the country to stand uninsured and subject to the 
hazard of attack at any time. True, they do not know that the Navy of the United States 
is worth infinitely more than it costs our people in time of peace, through its splendid hu- 
manitarian work. 

Not long ago a man came to me who was at Smyrna during the burning of that city. 
He said he had not the language, and that no language contained words, to describe the hor- 
rors of the burning and slaughter, but he said that he wanted to tell me of the splendid 
action and conduct of the United States Navy. (Applause.) He described the little de- 
stroyers, the leopards of the sea, the splendid weapons for the defense of ships, and how they 
saved many lives from the waves of the sea, how they were ‘converted into Angels of Mercy 
and took off as many men and women as they could. It is not only the saving of the 
thousands of men, women and children, but it means forever, for generations to come in 
that part of the world, and in every part of the world where the United States Navy has 
been able to do that sort of thing, that the flag of the country shall be held in reverence 
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and we shall have a friend. Think of our officers and men of the Navy of the United States, 
patrolling their lonely beat up and down the Yangtze River, sometimes protecting property, 
but always safeguarding the interests of American men and women. All the time, all the 
world over, the Navy is engaging in some work of humanitarian benefit to the world. And 
always, too, inspiring sound confidence in the United States, and that confidence will last 
us so long as we give good reason for it, principally in our policy of defending humanity. 
Sometimes it will be continued and strengthened by our actions when we may be required 
to defend ourselves, and if we keep and maintain our Navy and at the same time fail to 
build up our merchant marine, you know, as well as I, that half our strength is gone. There 
is no use for any complicated ships of war lying in the harbor, for you cannot send them 
out, because you have not the auxiliary equipment in the form of additional ships to enable 
you to send them out. (Loud applause. ) 

I spoke to the President this morning, as I told you, and he asked me to give you 
words of greeting, and say that Congress would be assembled in special session about the 
20th of November, and he earnestly hoped that the Merchant Marine Bill would then be 
passed. 

He asked me to read you a letter, another letter of greeting and of confidence, and of 
earnest hope that runs parallel with yours and with mine. The letter is as follows: 


“My dear Secretary Denby: 

“T learned through Colonel E. A. Simmons, president of the American Marine Asso- 
ciation, that you are to address the banquet of the Society of Naval Architects and Marine 
Engineers, in New York, on November 9th. 

“Tt was with much regret that I was obliged to decline an invitation to be present at 
that time; and I am now writing to ask you to express to the gathered meeting my hearty 
interest in the work of this organization and my conviction that it represents the most useful 
contribution to the development of the American maritime interests. 

“T am sure that I do not have to add much to what I have said on other occasions con- 
cerning my profound interest in, and concern for, the future of the American merchant 
marine; its development and continued usefulness will not fail to constitute a large contri- 
bution towards the broadest material prosperity and the truest security of our country. 

“Tt is always a satisfaction to acknowledge the debt which is owing to such voluntary 
organizations as the American Merchant Marine Association, for their efforts in behalf of 
this great cause. 

“Most sincerely yours, 


WARREN G. HARDING.” 
(Applause. ) 


THE TOASTMASTER :—The formation of the great Emergency Fleet during the war, and 
in that connection the organization of the Emergency Fleet Corporation, was a great accom- 
plishment, but with the signing of the armistice and the ending of the war there was no 
further necessity for such a great number of ships. With the advent of the present ad- 
ministration there was a change in the organization of the Emergency Fleet Corporation. 

Without wishing to criticise what has occurred in the past, I think we can all rejoice 
that apparently, under the present administration, the criterion for appointment is no longer 
that a man shall know nothing about the job which he is to fill, but that he shall know a 
great deal about it. 
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The next speaker is a representative of the new order of things, who was called in to 
help in the administration of this great merchant fleet. He is a man whose whole life has 
been spent in connection with shipping, so that when he came to take hold of the work it 
was not something he had to learn about, but something that he was very well acquainted 
with, and as a result his work is highly efficient. 

It gives me great pleasure to introduce Hon. William J. Love, Vice-President of the 
Emergency Fleet Corporation. (Applause. ) 
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ADDRESS BY HON. WILLIAM J. LOVE, VICE-PRESIDENT 
OF THE EMERGENCY FLEET CORPORATION. 


Mr. Toastmaster, Honorable Secretary, and gentlemen, Mr. Stevenson Taylor’s letter 
arrived in Washington at a time when we were all very busy. After I finished reading the 
first paragraph, which contained an invitation to this dinner, sent to me by the chairman, I 
was uncertain whether I could come. .When I got back to my desk and was about to 
make up my mind I would accept it, I saw the second paragraph, which contained an invi- 
tation to speak. Then I made up my mind that the old saying was true, that those who 
dance must pay the piper, whether it was in making speeches at dinners, or any other thing. 
If you will bear with me, then, I will give you a little picture of the present conditions of 
American shipping, as viewed from a shipowner’s standpoint. 

It is not necessary for me to delve into the history of American shipping since the 
Revolution, as all of you no doubt are better posted than I am. Sufficient to say that we 
are aware of the many bright, if not brilliant, achievements associated with this period of our 
growth, and to conclude that, once having been successful, we can again succeed—not by 
talking or “waving the flag,” but by commercial freedom and hard work in which we will 
need the assistance of “all hands and the cook.” 

The entrance of our country into the World War in April, 1917, found our shipping 
in a deplorable condition, at least with respect to world-wide general cargo trading, and my 
entire remarks are on this basis, that is, excluding services to contiguous countries, to the 
West Indies and Central America. A brief description will be helpful. 

On the Pacific there were, I think, two American flag steamers trading to the Orient 
—the China and the famous Minnesota—and three to Australia via our South Sea Island 
possessions, the old established Pacific Mail Company service to the Orient having disap- 
peared about a year previously. 

There were perhaps eight or ten ships under our flag trading to Central America and 
the west coast of South America. 

Off the Atlantic Coast we had the American Line to Southampton and one or two pas- 
senger ships to Antwerp. The Atlantic Transport Company was using the recently acquired 
ships of the Pacific Mail in its London trade. 

The splendid fleet of the American Hawaiian Company was principally engaged in the 
intercoastal trade and to the Hawaiian Islands. 

The fleet of the United States Steel Company was in its infancy, they having a few 
steamers trading with their products and general cargo in various directions. 

This will give you a fair picture of the activities of American ships in world commerce 
prior to the war. 

Untold difficulties were experienced in getting the first 20,000 troops to France. It 
was not long before it became evident that ships were needed more than any other thing to 
win the war, and it was with this object that our fleet was conceived and built. Later, of 
course, it became equally evident that it would be an important factor in commercial trading. 

Subsequent to the armistice, the great fleet of some 1,500 steamers was divided among, 
roughly, 270 firms, many of them overnight creations, without experience, without the proper 
personnel, without foreign agencies to manage and parallel the established routes of maritime 
nations established for hundreds of years. 
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There was more cargo offering than there were ships to carry it. Rates were on a plane 
unheard of. Anyone could make money. No attention was paid to keeping the cost of oper- 
ation down. No attention was paid to the huge claims resulting from inefficient manage- 
ment and operation, and in most cases no money was set aside for the future, with the re- 
sult, in my opinion, that the tremendous operations for American ships for the two years fol- 
lowing the war, from which we should have benefited beyond measure, were not only with- 
out value but actually detrimental to the upbuilding of our merchant marine. Only in 
adversity, in trial, does the true business sense become whetted. 

I place the period when we started to gain any real experience about June, 1920. This 
was when rates commenced to take a tumble, and it was not long before everyone in the 
shipping business became aware of the value of the dollar owing to the keenness of the 
competition. 

When Chairman Lasker assumed control of the Shipping Board’s affairs in July, 1921, 
for the first time he was able to draw about him men who had had the bitter experience of 
going through the ups and downs of the shipping business for many years. The average 
“man in the street” does not appreciate what has been accomplished. I can say to you, how- 
ever, in all sincerity and without fear of contradiction, that it has simply been marvelous. 
The country owes to Chairman Lasker the deepest debt of gratitude. 

To give some idea of the activities of the Shipping Board, it will no doubt interest you 
to know that today we have regular established services to a very large extent sailing on 
appointed dates from 40 ports of Continental United States, and serving no less than 229 
ports throughout the world. These services are performed by 83 established lines 
of steamers. Included in this number are fiye passenger, mail, and cargo service, namely : 
New York to London, New York to Bremen, New York to Brazils and River Platte, 
San Francisco to the Orient via Honolulu, Seattle to the Orient, and a sixth service, which 
will be inaugurated very shortly between the principal ports on our Pacific Coast and the 
Brazils and River Platte ports via Porto Rico. 

The figures that you get from time to time of the proportions of our export and im- 
port trade carried in American bottoms are misleading in certain respects. If they could 
be dissected to show the advances that we have made in the general cargo trades, you would 
be surprised. 

I cannot tell you what it has meant to bring these services up to their present point of 
efficiency. It has been possible only by the loyalty, determination, and cooperation of a 
small group of men. We have a long way to go yet, but the fact remains that we are 
at present well and favorably established. 

A large number of incompetent and inefficient operators have been eliminated. Dupli- 
cation of services to a large extent has been rectified. Agency arrangements and berthing 
facilities in foreign countries, while vastly improved, are not yet entirely satisfactory. Then, 
again, we have had the tremendous handicap of receiving, from underwriters, foreign and 
domestic ratings that immediately placed us at a disadvantage with our old-established for- 
eign competitors. I am glad to say on this point, however, that conditions have greatly im- 
proved, but we are more or less in the unfortunate position'of a strong and clever prize 
fighter—none of the leading lights in the profession will take him on for a championship 
contest until after he has gone out in the rough and tumble ring and made a name for him- 
self. We have got to make a reputation. While statistics show that possibly about one-third 
of our insurance is placed in foreign admitted companies, this is not a true picture, because 
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much of our export business is done on a F. O. B. basis, or, in the case of imports, on 
a C. I. F. basis, which means that the consignee or shipper in foreign lands has the placing 
of the insurance, and naturally he places it in a foreign company who has no particular 
interest in promoting the success of the American merchant marine, or, in fact, any flag 
other than his own. This is cold business. 

So much for what has been done by the Government. This, however, is not and should 
not be our goal, for governmental ownership and operation make for waste, destroy per- 
sonal ambition and incentive, and with the vast fortune of this country back of the same 
cast a shadow over all commercial enterprises wherever we come in competition. 

Let us now look at what has been done in the development of privately owned lines 
since 1917. On the west coast there are two passenger ships trading transpacific; two trad- 
ing to Australia; and perhaps a dozen cargo steamers to the Orient, Central America and 
South America. On the Atlantic we have two excellent services to German ports, and one 
of the largest manufacturing concerns has increased its fleet to well over forty bottoms that 
cover many important trade routes. The intercoastal trade, which is a restricted one, is 
absorbing today between 600,000 and 700,000 tons of the best American ocean-going cargo 
ships. Of course this tonnage would be available in time of war for any service it might be 
called upon to fulfil. 

This comparison, therefore, of our position in 1916 vs. 1922 is anything but a pleasant 
one, for it shows that, so far as privately owned shipping is concerned, we have made little 
or no progress in developing services to move our exports or imports in world-wide trad- 
ing. If it is the country’s wish that we have a merchant marine, then it can only be suc- 
cessful in private hands who will, by energy, ambition and resourcefulness, if proper laws 
are enacted, place it in a position to compete freely with the flags of other nations. While 
it is true that many maritime nations operate ships under restrictive laws, as a rule, owners 
are generally free to take advantage of every means at their disposal to reduce costs of 
operation to the lowest possible point, and this during periods of depression means simply 
“the survival of the fittest.” Are we headed that way, or are we headed the other way? 
Countries whose laws are too harsh reflect this lack of commercial freedom in the size of 
their commercial fleet. While most of the government fleet which is available for off-shore 
trading is good enough for pioneering work during the development period, the ships gen- 
erally are not good enough to give, when they eventually fall into private hands, real com- 
petition to those of other nations. Read the history of practically every old established ser- 
vice in the world. The ships they employ today, so far as their construction and type are 
concerned, are the result of years and years of experience; in other words, they were built to 
meet the special requirements of the trade in which they are engaged. Now, what are we 
doing along similar lines? As near as I can learn we are at a standstill. True, there is an 
order given every now and then for a West Indiaman, or an ore carrier, or a collier, or a 
special type of tanker, and while I am interested in this development it does not go far 
enough. It is only a fraction of what we should be doing. Our ships will be wearing out 
some day, and if we do not get ahead speedily along these lines we are going to find our 
shipyards with grass growing along the ways and rust forming in the machine shops. 
Don’t think I am painting an all-blue picture; I am just stating facts. 

We have reached a point where a decision must be made. The war has been over four 
years, and while world trading is, of course, in a most depressed condition, the wise and 
prudent man or country prepares in advance for peace or for war and does not wait until 
either is at his front door. 
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With our inexperience, with our higher costs of operation due to a number of causes, 
with our foreign agency and equipment arrangements none too good, with our insurance dis- 
ability, with other maritime nations fighting to hold their trades, with a period of depres- 
sion that will never right itself until Europe settles down, with the privilege of free inter- 
change of commodities impeded because we cannot hope to sell to impoverished countries 
unless we buy from them and put them in funds, we must have some form of assistance 
for a restricted period during which these handicaps can be overcome or disappear and a 
free field established for our merchants and shipowners. 

In the meantime I appeal for support of American flag ships on patriotic grounds only 
when they are able to furnish exporters, importers, and travelers with service as good as 
our competitors, and when they do not, write a red-hot letter to the owners or to the Ship- 
ping Board. 

I do not believe that we will ever participate in world trading beyond that which flows 
to and from our shores and our insular possessions, and then only in liner or semi-liner 
services. I mean by this that the tramping business of the world will remain in foreign 
hands. The very nature of our economic conditions precludes its growth to or from our 
shores, whereas the very nature of the economic conditions of a number of foreign coun- 
tries is exactly the reverse. We will never get our costs down to a point where we will 
be free competitors in other than direct trade to any great extent, therefore I think we should 
concentrate on the liner business, and if we can reach a point where we can handle, say, 
50 per cent of our imports and exports, I think I can safely say from my experience dur- 
ing those trying years of the war that we willbe practically an independent nation, with all 
the benefits accruing, including the famous “invisible” exports that come to us from freight 
earnings and which are never recorded in any statistics; freedom to direct our exports to 
countries where for one reason or another other nations are indisposed to help us; and, of 
greater importance, the training of a vast number of men who “go down to the sea in 
ships’—for a living. 

Before closing this address I would like to say a few words in memory of H. A. Frye, 
my close associate and vice-president. If ever man laid down his life for a principle, it was 
Mr. Frye. He was warned before he came there that overwork would mean death, but in 
spite of all warnings he did his duty, and I think his name should be written in our record. 


Tue ToAsTMASTER :—Gentlemen, it has been a custom of long standing with us to 
show our respect for the military forces of the Government by inviting the naval officer in 
command of the Third Naval District and the Brooklyn Navy Yard and also the general 
in command of the military division which includes New York. Almost without exception 
we have been honored by the presence of these gentlemen. We have with us tonight Rear 
Admiral Carl T. Vogelgesang, Commandant of the Third Naval District, and Brig. Gen. 
William F. Weigel, who comes as a representative of Majer General Bullard in command 
of the military division. 

Admiral Vogelgesang is a naval officer of distinguished record, having commanded a 
number of our great battleships and seen active service during the Great War. His 
duty for more than a year past has been as Commandant of the Third Naval District 
and the Brooklyn Navy Yard. A very distinguished honor has recently been conferred upon 
him in his selection as the Chief of a Special Naval Mission to our sister republic of Brazil, 
on which he departs early next month, It gives me great pleasure to introduce Rear Ad- 
miral Vogelgesang. (Applause. ) 
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ADDRESS BY REAR ADMIRAL CARL T. VOGELGESANG, U. S. NAVY. 


Mr. Toastmaster, Mr. Secretary and gentlemen, I have been asked to say something 
about the necessity for a real American merchant marine and to show why the Navy is con- 
cerned with the question. 

We as a nation are once again drinking deeply from the well of hope, and in drinking 
we are forgetting the teachings of history. 

We are discounting experience and paying a premium on dreams. 

We are trusting that there will be no more wars, yet the world is seething in unrest 
and its economic life has never been so upset or so chaotic. 

No human soul has yet been able to point out a path that will lead to normal stability. 

Political and social unrest dominate the world, and in the midst of this turmoil we 
have repeated over and over again that there will be no more wars—a confusion of thought 
between hope and reality. 

We do not desire war. God knows we abhor it. But we have no right to throw a 
smoke screen around the realities of history and inculcate in the minds of our people a 
false sense of security which leads to spiritual and material unpreparedness for that -which 
is so essentially a probability in a world so unstable economically. 

The voice of our Government has been strong and vibrant about the necessity of main- 
taining our standards. It has been expressed in no uncertain terms by those who are today 
responsible for our safe navigation as a nation through the troublous and dangerous interna- 
tional sea. 

We are struggling to maintain against the advocates of unpreparedness a force adequate 
to give us prestige in international council, to insure our continued prosperity at home 
and abroad, and to maintain our economic standards which are the mark of our civilization. 

Now that, on our own initiative, a limitation has been placed upon size and numbers 
of certain types of vessels of war, it is more than ever incumbent upon us to provide for a 
strong and efficient merchant marine. 

We can all still remember the cry that arose during the world war for ‘“ships—more 
ships.” We all remember how less than a year before that time a national political cam- 
paign was waged in part on the slogan “He kept us out of war.” Behind the endorsement 
of that slogan was-no doubt the conviction that we could still be kept out of war. Yet war 
did come to us, and the pleading cry of “ships—more ships’? was heard from one end of 
the land to the other. That cry was not for more combatant ships—we were fairly well pre- 
pared in that respect—but it was a cry for more ships of the merchant marine. We needed 
them then to make our power effective in the war. We shall need them in the event of any 
war to make our combatant force effective in any theater of operations. They must exist for 
the logistic supply of the fleet. Without a continuous supply of fuel, of provisions, of am- 
munition, of war materials, your fleet is tied to your home ports and becomes an inefficient 
projectile of short range. With well-equipped and trained merchant seamen operating mer- 
chant carriers and acting as the supply train for the fleet, the Navy becomes what it is de- 
signed to be—the strong right arm of our country’s defense. 

But apart from the absolute need of a merchant marine in time of war, which is but an 
emergency use of it, we have a greater need of it in times of peace. 
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We need it to maintain the prosperity of our farms and our factories. That need is 
constantly growing; for we are now producers in farm and factory beyond our power of 
domestic absorption, and in order to maintain a decent economic standard in this country we 
must carry to foreign markets our surplus products. We should do this in vessels of our own 
register, flying our own flag and manned by our own officers and men. A positive national 
danger lurks in the complacent and sometimes expressed willingness to turn our carrying 
trade over to foreign companies. Why should America pay tribute to foreign carriers and 
revolt at the suggestion of a proper support to our own merchant marine? Why contribute 
to the strength of the sea forces of foreign powers at the expense of weakening our own? 
With a seafaring population unexcelled in the world, is it good American business not to 
employ it and train it so that it can join hands with the farm and the factory laborer to 
work as a well-organized team to maintain and guarantee our continued prosperity? 

Without the merchant sailor and the merchant ship, the farm hand and the farm, the 
factory hand and the factory are without their proper and necessary support. 

To deny a subvention that will give our merchant marine an equal chance with that of 
other nations will stultify the development of one of the greatest factors that will govern 
our future prosperity economically and our future national security. 

To guarantee both our continued prosperity and our national security we must keep our 
Navy up to the highest standard of efficiency, and we must buttress it with a merchant 
marine that will be a pride to us in the pursuit of its mission in time of peace and be an 
added security to us in time of war. 
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ADDRESS OF BRIGADIER GENERAL WILLIAM WEIGEL, U. S. ARMY. 


Mr. Toastmaster, Mr. Secretary, guests,and gentlemen of the Society, I assure you 
that if I had been aware of the fact that I was to be called upon to make a speech, I would 
have had something up my sleeve, like my dear friend, the Admiral. I think that the 
toastmaster saw that he had one “land-lubber” in your midst who could not very well 
get away, so decided to call upon me, or else he saw in me one of that remnant of the 
United States Army left after Congress got through paring it down. 

The Navy has a great advantage over the Army in one respect, that is, no one, not even 
you gentlemen who have been long associated with the Navy, would think of going to Wash- 
ington to ask the Secretary of War to appoint you admiral of the fleet or captain of a 
ship. The average layman looks upon a ship as a mystery and with fear; he does not want 
to tackle such a job. This is not so with the Army. We have too many “born Napoleons.” 
You can find them on every corner, clamoring for command, in time of stress. What 
they lack in knowledge of the art of war or as tacticians, they count upon being covered up 
by politics or the press. Whether successes or failures, the press makes them heroes, and 
in time they, themselves, come to believe that they are such. They know how to get promo- 
tions, and when the medals are given out they know how to get them. 

Now, gentlemen, I want to say one thing about our Navy. If we had never sailed our 
ships farther than along our coasts, and then scrapped them, the country would have been 
well repaid for the money spent in the development of the great industries which you gentle- 
men represent. 

Our great industries in steéls, in metals of all kinds, our improved production, would 
never have been at the stage of development at which it is at the present time, if it had not 
been for the exacting demands of the Navy in connection with the building of its ships 
and vessels. 

I could go on and say many things about our sister service—it has always been good 
to me, it has always been good to the Army—and we of the Army are always inspired and 
proud whenever we see the old stack coming down the bay. I am going to give you one 
little instance. 

One of the proudest days of my life was when dear Captain Hayes, the new chief of the 
fleet of the White Star Line, asked me for advice in regard to the sailing of his ship to the 
other side during the World War. He was captain of the Olympic when I put 9,000 of my 
command aboard at Pier 56, New York City, on May 5, 1918. He consulted me as to 
whether I wanted a convoy. I told him that he was master of the ship and that what- 
ever he said went, and that he was to run the ship without any interference from me except 
to bring us into the war as quickly as possible with all reasonable thought for the safety of 
the troops. He stated that he did not desire a convoy, so we sailed without making any 
plans for such assistance. We pulled out about 2 p. m. on May 5, 1918, and made over 
500 miles per day. On the morning of the 10th, as I was on the bridge with the captain, 
he looked through his glasses and said: “There they come; there are your destroyers.” 
Pretty soon the fleet of destroyers arrived, and it seemed that every man of my command 
gave one great hurrah. Our men had been drilled daily in taking their proper places on 
deck with their life preservers and how to use the small boats in case of accident. At this 
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time the appearance of a hostile submarine was possible at any moment. It was an inspir- 
ing sight to see our destroyers moving about our ship like swallows, and Captain Hayes com- 
mented upon it to the effect that “he felt somewhat more secure now that this fleet had put 
in an appearance.” It was certainly a grand sight to watch the maneuvering of our fleet 
of destroyers. 

On the morning of May 11, at about 3.45, we got a big bump. I was nearly thrown out 
of bed, and, of course, looked for my life preserver and couldn’t find it, although I re- 
quired the men to carry theirs at all times. Mine had been left upstairs in the saloon. Next 
there was a raking alongside the ship, and I heard two reports of gun fire. About that time 
an officer came down to the cabin bringing the compliments of Captain Hayes, and said in 
effect that “everything was all right, General, we struck a German submarine, cut it in two, 
and are now proceeding on our voyage.” Our destroyers picked up about fourteen sur- 
vivors of this ill-fated submarine, which turned out to be the German U-boat 103. 

We arrived at Southampton the next day where the Olympic was examined and found 
not to be damaged materially. 

Upon my return to the United States after the war was over, I sailed from St. Nazaire 
on the good ship Pocahontas, formerly the German ship Princess Irene, with Captain John 
Downs of the Navy as master. When we were about halfway home Captain Downs asked 
me where I desired to land. I suggested New York Harbor. He thought that port would 
be somewhat congested, so we decided to run into Newport News. We landed there on 
June 1. The following day I received a telegram which had been waiting for me at Ho- 
boken, demoting me from the grade of major general to my army rank as colonel. So, 
gentlemen, ! had the pleasure of deferring thiskind news for forty-eight hours by setting 
Newport News as the landing place. (Laughter and applause.) Before proceeding to Camp 
Dodge, Des Moines, Iowa, to demobilize my division, I went to Washington on the subject 
of my demotion, but there was nothing doing. I stated emphatically to the authorities that 
I did not mind demotion, so far as my army and navy friends were concerned, because they 
would understand it, but it was a pretty hard thing to explain to your friends on the outside 
of the service. 

Now I wish to say a few words on the subject of ship subsidy. I happened to be in the 
Hawaiian Islands when I saw our merchant marine leave the Pacific. I recall distinctly how 
one by one they disappeared. It was a day of great sorrow and regret to our people, for we 
saw nothing but Japanese vessels and no American ships. At that time I asked myself the 
question: What is going to happen to this great country of ours? and ever since I have 
been watching this, and I only hope, gentlemen, for the good of our country, that it will 
reestablish our merchant marine in proper form and size. Then if we are called upon again 
to furnish transportation or convoys or supplies, we will have ships that we will not be 
afraid of sinking every moment because of the fact that we had to buy any “old tub” in an 
emergency. 

We have the men, we have the materials, we have the products to ship and we have the 
wealth to make our country the greatest on sea in the world. 

In my opinion, in regard to preparation for offensive and defensive action on the part 
of our Navy, reasonable preparedness is all that we ask, so that when a great national crisis 
occurs again we will not be trying to prepare in fifty weeks what we should have been doing 
for fifty years. (Great applause.) 
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Tue ToAsTMAsTER :—If what we have heard is a fair sample of the speech that General 
Weigel can make when he does not know he is going to be called upon, what would you ex- 
pect from him if he had notice and preparation. 

Now, gentlemen, our last speaker is very dear to everyone in this room, and I presume 
there are few people who do not know him—at least all the people who are connected with 
the Society know him, and all his friends call him “Homer.” Those of you who have not 
the pleasure of knowing him personally know him by reputation. 

He is president of one of our greatest shipbuilding companies; he has been honored by 
very high positions, among them as president of the Chamber of Commerce of the United 
States, and he has been selected for very important public functions. I do not need to tell 
you much more about him, because his record is so well known. He is one of the best 
speakers that we have had the pleasure of hearing at our banquets, at which he has spoken 
at intervals, and I know that you will be entertained. I have great pleasure in introducing 
Mr. Homer L. Ferguson, president of the Newport News Shipbuilding and Dry Dock 
Company. ; 
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ADDRESS OF MR. HOMER L. FERGUSON. 


Mr. President, Mr. Secretary and gentlemen, it seems to me that the General’s efforts 
rather offset his argument. Ifa man can make that kind of a talk without preparation, why 
should not what is left of our Army make a real fight without preparation? 

I have not prepared for my speech at all; in fact I broke up a portion of a ten-year 
holiday recently allotted to us to come up here and tell my friends and fellow-sufferers that 
it is not as bad as it looks. I am advising all the shipbuilders to shut up their shipyards in 
the hope that some of them will do it. That advice is similar to that given by a Yankee 
colonel luring the war to old John Murphy, a famous hotel man of Richmond, who was 
captured by this colonel. John was a very large man and a very heavy feeder, and after 
three days the colonel said to him: “Mr. Murphy, you will have to go home; I am damned 
if it is not more expensive to feed you than it is to fight you.”” And it is more expensive to 
keep going than it is to shut up, in the case of the shipyards at the present time. (Laughter. ) 

We shipbuilders have had our ups and downs—mostly downs—but we went up during 
the war. We were not on the firing line, on the field of battle, but we were on the firing 
line in this country, and a great industry which had been neglected for many years except 
by a few devotees, some of whom are here present, suddenly was magnified among all the 
industries in the United States and became one of prime and first importance. Nearly 
everybody crowded into it. Most of them have crowded out or have been crowded out, and 
we were told that, if American ingenuity and American manufacturing methods were ap- 
plied to shipbuilding and we built them by the yard or mile or section or in some other way, 
we would make more satisfactory advance, but I notice, after a trial by the greatest American 
manufacturers, who thought they should apply those methods to shipbuilding, that they 
have finally given it up. They are building Fords or trucks or plows or something else, and 
they discovered what we men who operate shipyards are now discovering—that there is a 
vast and inherent difference between shipbuilding and manufacture. I do not know much 
about building cars, but I am frank to confess that it requires a considerable degree of 
effort to get enthusiastic about a coal car. I do not suppose that anybody ever loved a 
coal car, but I think we can learn to build coal cars, and we can beat swords into plowshares 
and spears into pruning hooks, but no man born and bred to the business of building ships 
ever tried to do these things before. 

It is difficult to explain to business men, who look on profit as being the sole aim of 
business, that those who build ships and go down to the sea in ships have never engaged or 
continued in their vocations because of the profits which were involved in them, but to them 
it means an active and real thing. 

So those of us who have gotten our ten-year holiday do not feel happy over it, but we 
are reasonably sure that we can make a living, and I tell you, gentlemen, to see a great 
plant, which it took thirty years to build up, ne idle does not make me feel very happy; 
it has rather a depressing effect. 

At this table are six or eight men who, like oie as most of them my seniors— 
were sent abroad thirty years ago to learn shipbuilding, because there existed in this country 
no institution which was considered equipped and fit to teach modern shipbuilding and modern 
marine engineering, and men of the Navy who were to design the construction of navy 
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vessels. It is true that we had some shipbuilders and we had some shipyards, but there are 
men who, like myself, put in the first years of practical work on the old battleship Texas, 
whose designs were purchased from British architects, and although they were fair designs, 
they are just about as good as the usual design, general in character, issued by a general de- 
signer, and the design sent to the shipyard and the ship built; and at that time, no public man 
in this country, from the President down, who settled this matter, but said what a shame it 
was that there should not be in the United States men who were just as competent to da 
this work as men in any other country. 

The art of shipbuilding, which had almost died, was revived by that and other means. 
Many men not in government service went abroad to acquire knowledge of the art, and 
great hordes of men were brought here, and are still here, Scotchmen, Englishmen and Irish- 
men, and formed in many cases the nucleus of a working force, and the art of shipbuild- 
ing was revived and millions were put into these great industries, because our o ysl: wanted 
a navy and we built a navy. 

At the end of the Great War we had in materials, in equipment, in men, in skill and in 
material resources, designed for the building of capital ships of war, facilities equal to the 
combined resources of probably the rest of the whole world, and we built at that time fifteen 
capital ships. 

A conference was called in Washington for reasons perfectly proper and good to the 
President of the United States, and as the result of that conference the United States scraps 
eleven capital ships on which it has spent nearly $300,000,000, and another great country 
pledges itself to follow us in this matter and to scrap as many capital ships as we have, 
and for ten years the art of warship building is to be left alone. 

The asset on which the trade was based was the ability of this country to do that thing, 
and in ten years, gentlemen, unless means are taken to replace the building of ships of war 
by other large ships—at the end of ten years, I say, the asset on which the trade was based 
will have been lost and the United States will be left powerless and advanceless upon the sea. 

You cannot tell us, who built ships and repaired ships during the war, that we do not 
represent a vital and national industry. We know that it is vital; we know it is more vital 
than any other single industry. We know that only with ships can we communicate, in time 
of war and in time of peace, with the other countries of the world; and so I deem it our duty, 
regardless of whether we may be accused of selfish motives or not, to see to this thing—to 
see that unless the United States keeps itself in position to keep alive the art of shipbuilding 
and ship designing and marine engineering, at the end of this holiday we will have a pros- 
pect before us of a longer holiday. 

I am getting to be one of the older men of the business now. It used to be, when we met 
at the functions of this Society, which was formed in 1893, I was one of the cadets. It is 
not unlikely that some of us who build ships feel, as a matter of fact, that we do not have to, 
that we can do something else (most of us did not make enough money out of the war to 
quit altogether, and I suppose that it is a fortunate thing for us we can do something else), 
but the art of the men who design and the men in our yards who have grown up with this great 
art is great, and I tell you that these men cannot be replaced. It took twenty or thirty years 
to make them competent to do their work. 

This long holiday reminds me of my old friend Judge John Locke in Newport News, 
who had before him a bootlegger a short time ago. This bootlegger used to be a riveter 
with us, and he was caught with the goods—not light wine or beer, either—and he was 
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fined $150 and sent up for ninety days. He had a consultation with the judge about it. He 
had employed lawyers who took his money and fought the case, but he was convicted. He 
said: “Judge, I made a mistake; if I had just pleaded guilty in the beginning I do not 
believe you would have fined me more than $150 and would not have sentenced me for 
more than sixty days. I make the best liquor in this county, I double distills all my liquor 
and sells it to the best bankers and merchants in Newport News. I think they have enough 
to last sixty days, but I am afraid their supply will run out before the end of ninety days, and 
they will have to get another bootlegger.” We might be satisfied with three or five years, 
but a ten-year holiday is a pretty long time. 

This proposition of the merchant marine and the building of big ships is very much 
like building warships. The elements are practically the same—speed, power, size, equip- 
ment—and a knowledge of all of these things is necessary in a trained personnel. I hope, 
and every man in this room, I am sure, hopes that it will be made possible in some proper 
way for those who buy ships to operate them profitably, so that shipbuilding and ship 
operating under the American flag may continue. 

We have a great many ships now, mostly nondescript; there are 300 in the James 
River, almost in sight of our shipyard, built during the war, good enough ships of their 
kind, but too much of a kind, something like a railroad with all coal cars, no passenger 
cars and no Pullman cars. 

We have built some passenger ships with which you are familiar, and the operation of 
the ships is important, and I am sure that the gentlemen who are operating them now are 
doing the best they can with them. We have some of the most competent men in the in- 
dustry handling these ships. Our interest in the shipbuilding industry is based very largely 
on the success of our customers. If our customers cannot operate successfully, we cannot 
build ships, because there will be no demand for them. 

How is it that the merchants are generally favorable to protection, but in connection 
with one of the most necessary and needful industries in our country we are told we must 
not protect shipping. Why should we people who live in the United States, paying United 
States wages, not have the protection in an essential industry that other people have? I 
do not understand it. I do not understand the antagonism to it. I can see why a rank 
free trader would say, ‘‘and then we can compete,” but we have not done that and are 
not going to have it. We folk down south do not want it—a few cotton planters do— 
but God Almighty in the beginning protected them and arranged it so that nobody else 
could grow the stuff. We do not want it, no business wants it, and yet we are denied this 
thing, and they say a subsidy is awful, digging into the treasury and all of that kind of 
talk. Some people tell me that they are willing we should have assistance if we will call 
it something else than subsidy. Why call it something else? Why not be fair to those 
who are sent out to represent the United States on the seas? Why put them bareback in 
the world when everybody else is protected? 

There is no means of competing with the low wages in foreign countries under present 
conditions, and yet those who believe in preparedness, those who profess to believe in an 
army and navy, those who have, only a few years behind them, the great spectacle of a coun- 
try utterly powerless except when it had been forced to prepare for its defense, and when 
we know there is a career before us in the world as a whole and room for our carrying 
trade overseas, tell us that we must not do anything for the merchant marine. They do 


BANQUET. 263 


not say it in just that way, but they give excuses why it should not be undertaken in its 
full scope at the present time. 

I can understand a misguided national pacifist opposing it, because his general theory 
is to oppose all active aggression, but I do not understand how American men and Ameri- 
can patriots, who believe in preparedness, should neglect such an element in our general 
scheme of preparedness as the merchant marine. 

During the war we needed the ships of the merchant marine far more than we needed 
battleships, as it happened, and of our army of 2,000,000 men who went to France, 500,000 
went in U. S. ships, 500,000 in ex-German ships, and one million in the ships of our allies. 
Men speak of it in different ways and call it different names. Some speak of the law of 
nations; some speak of the Five Power Agreement of the English-speaking peoples. You 
gentlemen and I know that the great bulwarks of this world are Great Britain and the 
United States (applause) and, whether we will or not, we are partners in the enterprise of 
keeping the world on an even keel and on its feet, so not only to the members of this Society 
but to all our guests from abroad I would bring this message—if we are to be partners in 
this great enterprise, it is necessary, gentlemen, that we be partners in deed and in truth, 
as well as in name, and if we are to be partners in deed and in truth, it is necessary for the 
continuance of this partnership that we have the rights of partners, that each of us be as 
independent of the other as we may well be. You and I cannot be partners in business if 
I am dependent upon you to take care of me—that kind of partnership is not a last- 
ing partnership. 

Whether it happens this year, or in the year to come, that the bill pending in Congress 
shall be adopted, I tell you, as sure as we are assembled in this hall, the United States 
will go upon the seas and will stay upon the seas. It is not within the power of any man 
or any set of men to deny that. The spirit of our forefathers filled them with adven- 
ture and sent them here, and the spirit of their sons, if they are worthy of their sires, will 
send them to the four corners of the earth, and will send with them, to care for them, to 
protect them and defend them, the flag of their country, flying on their own ships. (Loud 
applause.) Gentlemen, that is the worthy observation, it is a noble aspiration, and that is 
what we would have our sons do, and those who are wise and who will consult their own best 
interests will try to make it possible for us to get upon the seas, will not consider it an 
offense, will not consider that we are invading anybody’s rights or privileges. We are a 
great country, with a great and growing commerce, we are bound to go abroad, and we 
will go into the commercial No Man’s Land. In that connection we have certain inherent 
rights, one of which is to carry our goods in fair share, and whether it comes by subsidy, 
which I look on as being largely temporary, or in some other way, it will come, regardless 
of what any publicist or publisher may say. 

I believe in the United States as you believe in the United States. It is a great coun- 
try—God Almighty made it great, and men have helped to make it greater. Our future lies 
largely upon the sea, and the heritage of the sea shall be ours, as we deserve it, and we 
will carry a fair share of our own trade to the ends of the earth. 

I believe it is right, and I believe that right-minded people will agree with that 
proposition. 

Some say that an artificial aid is to help you get started. I do not think it is neces- 
sary to tell you that the economists are not the only people who are taking a hand in the 
operations of the world. We hear much about supply and demand; the chief factor, gentle- 
men, the greatest modern factor in business is trial. How can you pay when you have not 
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really started well yet? You must become established, and as Mr. Love has told you it is 
necessary to demonstrate strength in order to secure respect and receive the same fair treat- 
ment that others receive. 

There is one other point, and then I am through. You know that most of us down our 
way are Democrats—that is, we are Democrats by inheritance—some of us vote the national 
Republican ticket and usually vote the local Democratic ticket. We still have the color ques- 
tion before us, and we neglected to tell you the other day that there is going to be another 
election in which you Republicans will be interested, and we will not neglect it next time, 
and I am sorry that we overlooked it this time. But I want to say this, speaking for our 
people, that we have the greatest respect for the President of the United States and are 
pleased and proud in our business that at least we have a President who is a friend of ours— 
the only President in my time who has known about the merchant marine, and with no selfish 
object in mind has championed it, and stands back of it, and has determined that in his ad- 
ministration such laws shall be written into the statutes of the United States and such aid 
given relating to shipping to mark that probably as the one outstanding feature of his 
administration. (Applause. ) 

I can assure you gentlemen who have not had the pleasure of talking to him about it 
that his heart is in it, that he is our friend in these days of dull times, when building is poor 
and repairing is poor. Weare to be congratulated that we have a friend at court who does 
not have someone else to write his messages about the merchant marine, but who believes in 
it and is devoted to it, and so, as a Southern Democrat-Republican, we are pleased and proud 
that Mr. Harding is our President at this time. (Applause. ) 


Tue ToasTMASTER:—Colonel Simmons asks me to announce that tomorrow morning 
in the auditorium of the American Marine Association there is to be a meeting in relation 
to standardization at 11.30 o’clock, and the meeting will continue at 2.30 o’clock on Friday 
and also at 2.30 o’clock on Saturday. 

I think you will all agree that we have been highly entertained tonight with these mag- 
nificent addresses and that it has been well worth while for us to be here. We want to 
express to Secretary Denby our thanks for his splendid speech and ask him to convey to 
President Harding our sincere thanks for his message. 

Now I shall bid you all good-night. 


The company then dispersed. 


Obituary 


ARTHUR WHITTIER AYER 
MEMBER 


Mr. Ayer was born near Boston, Mass., October 16, 1867. He was a graduate of the 
public schools and Massachusetts Institute of Technology, Class of 1890. After graduating 
he was employed by the Pneumatic Dynamite Gun Company of New York in 1890 and 1891 
and also served for a short time as assistant at Massachusetts Institute of Technology. 

In 1891, he established the Department of Mechanical Engineering at the University 
of Vermont, and in recognition of his work there the university later conferred on him the 
honorary decree of M. E. When Professor Ayer, in 1902, left the University to engage 
in commercial operations, he bequeathed to his successor a well-equipped department and a 
well-rounded curriculum. Futhermore, his interest in the institution did not wane after his 
withdrawal, but was repeatedly manifested. The many students who profited by his thor- 
ough knowledge and by his effective method of presenting his specialty will not cease to 
remember him. 

From 1902 to 1922 Professor Ayer had been engaged in commercial work, first as su- 
perintendent of the vast Philadelphia plant of Harrison Brothers, and later as founder and 
proprietor of the Midland Chemical Company of Chicago, which manufactured certain paint 
specialties. 

Professor Ayer’s outstanding traits, which won him a host of friends, were his simple 
directness of character, his large capacity for genuine friendship, and his quiet forcefulness. 
He became a member of this Society in 1899, and his death occurred at La Grange, Ill., on 
December 4, 1921. 


WILMON HARLAN BENSON 
MEMBER 


Mr. Benson was born at Wilmington, Del., August 23, 1881. He came from a line 
of shipbuilding men, his father, Nathaniel R. Benson, having been. superintendent of the ship- 
yard of Harlan & Hollingsworth for a number of years and Mr. N. R. Benson was preceded 
by his father. His grandfather on his mother’s side was senior member of the firm of 
Harlan & Hollingsworth. Mr. Benson entered Cornell University in 1899, but was compelled 
to leave in the middle of his freshman year because of the death of his father. He then went 
into the drawing room of Harlan & Hollingsworth Company, where he remained until 1905. 
On August 5 of that year he entered the hull drawing room of the Newport News Ship- 
building & Dry Dock Company. He held various responsible positions with that company 
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for twelve years, and during his term of service there many important ships of the U. S. 
Navy were built. 

Mr. Benson in 1916 became affiliated with the Bethlehem Shipbuilding Corporation, 
Fore River Plant, Quincy, Mass. On April9, 1917, he was made superintendent of hull 
construction. On the outbreak of the World War, when the United States erected the Vic- 
tory Plant at Squantum, Mass., for the construction of destroyers, Mr. Benson was selected 
to take charge, where a world record was made in destroyer construction. 

Since 1921 Mr. Benson had been sales agent of the Fore River Plant of the Bethlehem 
Shipbuilding Corporation with an office in Boston. He also had charge of the repair work 
of which Fore River had made a specialty since the construction of its huge floating dry dock. 

Mr. Benson became a member of this Society in 1914. He died June 18, 1922, as the 
result of an automobile accident. 


EDWIN AMBROSE BURNSIDE 
MEMBER 


Captain Burnside was born at Middleport, Ohio, May 17, 1864. At the age of four- 
teen he entered the employ of the Campbell’s Creek Coal Company, Point Pleasant, W. Va., 
as a cabin boy and continued with that company for forty-four years, serving in various 
capacities up to the time of his death, when he was manager of transportation. Since 1894 
he had been engaged as captain of the steamers of the company, also in the construction and 
repair of steamers, towboats, etc., and in the design of hulls, engines and boilers for serv- 
ice on western rivers. He had no technical training, his experience being all practical, and 
he improved his knowledge of shipbuilding and kindred arts by his membership in various 
technical societies and his study of their transactions as well as marine journals and books 
on shipbuilding. 

Captain Burnside was an authority on the question of Ohio River matters and a lead- 
ing spirit in the work of the Great Kanawaha Improvement Association. This association at 
his death passed a resolution stating among other things as follows: 

“He unstintedly gave of his time and talents to the enlargement and upbuilding of river 
traffic, and without a doubt had a larger and more complete knowledge of the necessities 
for the development and improvement of rivers than any other man on the western waters.” 

Captain Burnside met his death by drowning on March 16, 1922, when the towboat 
Helper, owned by his company, capsized in a flood on the Ohio River. He was elected a 
member of this Society in November, 1911. 


SIR GEORGE JOHN CARTER, K. B. E. 
MEMBER 
George John Carter was born at Gosport, England, on May 24, 1860, and served his 


apprenticeship as a shipbuilder at the Portsmouth Dockyard, and continued to work in the 
drawing office there for four years after completing his apprenticeship. In 1886 he joined 
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the firm of Sir W. G. Armstrong, Whitworth & Co., and in 1894 was appointed shipyard 
manager at their Elswick works. Whilst at Elswick he was largely responsible with the 
late Mr. Perrett for the laying out and equipment of the Armstrong Naval Yard at Walker- 
on-Tyne. Among the ships built at Elswick during his period of management were the 
Superb and Monarch and the battle cruiser Invincible, while among foreign warships the 
Brazilian battleship Minas Geraes was perhaps the most notable. 

He was, while at Newcastle, a member of the Tyne Improvement Commission and 
senior major of the 1st Northumbrian R. F. A. (T. F.). 

In October, 1912, he became managing director of Messrs. Cammell, Laird & Co.’s ship- 
yard at Birkenhead, and he continued to occupy that position until the time of his death. In 
addition to his duties as managing director at Birkenhead, he was a member of the Mersey 
Docks and Harbor Board, and served as President of the Shipbuilding Employer’s Feder- 
ation in England from November, 1915, to September, 1919. During the war he was chair- 
man of the Merchant Shipbuilding Advisory Committee, a post of great responsibility which 
he filled with conspicuous success. He was also vice-chairman of the Liverpool Munitions 
of War Committee and served on the Council of the Federation of British Industries and on 
the Technical Committee of Lloyd’s Register. 

He was a member of the Institution of Naval Architects, which he joined in 1889 and 
served on the Council from 1913 onwards. 

In August, 1917, the honor of Knight Commander of the Order of the British Empire 
was conferred upon him. 

Mr. Carter was a member of this Society since 1899. He died February 9, 1922. 


CREIGHTON CHURCHILL 
MEMBER 


Mr. Churchill was born in St. Louis, Mo., September 9, 1866. Entering the U. S. Naval 
Academy in 1881, he graduated in the class of 1887. On June 30, 1896, he was forced 
to retire owing to injury to his eyesight incident to service. He was called back to active 
service under special legislation in 1899 and remained in the Navy until 1907, when he was 
again placed on the retired list. 

Mr. Churchill then engaged in mechanical and industrial engineering, specializing in the 
latter for eight or nine years, and had been employed by the General Electric Company, Lynn, 
Mass., and the American Brake Shoe & Foundry Co., Erie, Pa. Mr. Churchill, on the out- 
break of the World War in April, 1917, was ordered back into active service at the Navy 
Yard, Boston, Mass., where he was employed as shop superintendent in the Machinery Di- 
vision, until July 10, 1918, when he became chief of the Standard Practice Branch, Emer- 
gency Fleet Corporation, at Philadelphia. He remained in this position until November 29, 
1919, when he resigned owing to completion of the work. 

Mr. Churchill in 1920 became general superintendent of Rumsey Pump Company in 
Seneca Falls, N. Y. His health broke down in July, 1921, forcing him to give up business, 
but after a few months’ rest he accepted a position with the Sidney Blumenthal Company in 
Derby, Conn., where he died May 28, 1922. He became a member of this Society in 1918. 
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HUIBERT COP 
MEMBER 


Professor Cop was born in Deventer on the 9th of November, 1853. At the Poly- 
technic School in Delft, he chose in 1873 to study for mechanical engineer and passed his 
B examination, after studying only two years. The Dutch Government having promised a 
liberal college allowance to an applicant for the vacant position of naval engineer, provided 
he obtained within two years successively his diplomas for shipbuilding and mechanics, Pro- 
fessor Cop presented himself for the vacancy. 

In 1877 he obtained the first-mentioned certificate and was appointed naval engineer and 
allowed to continue his studies in Delft. After one year he obtained the certificate of me- 
chanical engineer and was appointed at the governmental shipyard in Amsterdam. After two 
years’ service in Amsterdam he was advanced to second class engineer and embarked, in 
the latter part of 1880, on board the screw-steamer Leeuwarden, one of the units of a 
squadron, which successively put in at Madeira, Teneriffe, Paramaribo, Lissabon and sev- 
eral ports on the Mediterranean. 

After his return he worked a few months at the governmental shipyard in Willem- 
soord, and later in Amsterdam, where he was the assistant of the principal consulting en- 
gineer from 1883-1887. In that function he supervised the building of the police vessel 
Zeemeeuw, the steamer Condor for the Royal Navy, floating drydocks for Sourabaua 
and the screw-steamers Flores, Reiger and Lucifer, destined for the service in the 
Dutch Indies. 

In 1887 he was entrusted with lecturing on scientific shipbuilding at the Polytechnic 
School in Delft, and on the first of the following year he was appointed professor in that 
branch. When the appointment was made he had been recommended as one of the most 
capable and industrious members of the corps of naval engineers. He remained on the list 
of that corps pro memorie, and in 1887 he was promoted engineer first class. 

Professor Cop lent powerful assistance to all efforts made in the Netherlands in order to 
complete a modern installation which would enable one to apply methods of testing ship 
models by means of a tank. His assistance in that direction culminated during his member- 
ship of “Staatscommissie Sleeptank” established in 1918. In this commission he was one 
of the most industrious members. On one of his scientific trips he visited in 1919 the tanks 
in London and Paris. He thoroughly realized the limits of practicability and insufficiency 
of this otherwise indispensable method, and considered the building of a tank above all things 
desirable in the interest of the industry to solve concrete questions. 

Professor Cop, as a teacher, tried to cultivate in his pupils clear notions and a real zeal 
for study, by showing and explaining to them the work of the most advanced examiners and 
engineers. He gave no prescription of his own, but desired to develop the critical acumen 
of his hearers and to give them an opportunity to form their own opinion. 

The Dutch Government recognized his merits by bestowing upon him the decoration 
known as Knight of the Order of the Dutch Lion (Orde van de Nederlandsche Leeuw). 

Professor Cop became a member of this Society in 1900. He died December 8, 1921. 
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JOHN DE MORANT CRAWFORD 
ASSOCIATE 


Mr. Crawford was born October 6, 1876. After taking a special course in naval archi- 
tecture at Cornell University in 1902 he entered the employ of the Wm. Cramp & Sons 
Ship & Engine Builders Company, Philadelphia, where he remained several years, being em- 
ployed in various departments of that company. On August 5, 1910, he became inspector 
under the district engineer, Mississippi River Commission. He was later promoted to over- 
seer with local charge of the construction of the steamer Chalmette and of some barges. 
After the completion of the work he was assigned to the duty of levee construction. He 
became a member of this Society in 1917 and died May 9, 1921. 


JAMES DICKIE 
CHARTER MEMBER 


James Dickie was born at Arbroath, Scotland, on March 12, 1847. Coming from a 
family that had been shipbuilders in Scotland for generations, and inheriting the instinct of 
a shipbuilder, Mr. Dickie started work at a very young age and learned to make with his own 
hands everything pertaining to small craft, including wood hulls, small boats, blocks, spars, 
rigging, fittings, etc. Without the advantage of a college education, by constant self study 
and reading he acquired a breadth of knowledge in science, art, and literature which might 
well be envied by many more fortunate ones. 

In 1870, with his father, mother, and one brother, James Dickie moved to San Fran- 
cisco and soon became an important factor in Pacific Coast shipbuilding. The other brother. 
George W. Dickie, came to California two or three years previously. 

In partnership with his brother, John W. Dickie, under the name of Dickie Brothers, he 
built many successful wood, sail and steam vessels. 

One of the vessels, the Mexico, the largest wooden passenger ship built on the Pacific 
Coast, iron strapped and powered for 13 knots, was the pride of both owners and builders. 

In 1884 the Union Iron Works, which had conducted a general heavy and mining ma- 
chinery manufacturing business since 1849, added a steel shipbuilding plant and appointed 
James Dickie as superintendent, in which capacity he continued until 1904. Mr. Dickie’s 
most important work was accomplished in the construction of warships during this period 
when the Arago, Charleston, Olympia, Oregon, Ohio, Monterey and some of the American- 
Hawaiian ships were constructed. When the Oregon was built he was manager of the ship- 
yard of the company. 

James Dickie’s chief contributions to the subject of naval architecture were along the 
line of improved methods of handling material with cranes and in launching, and his papers, 
“Overhead Cranes, Staging and Riveter Carrying Appliances in the Shipyards,” Volume 7, 
and “Launch of a Cruiser and a Battleship,’”Volume 8 of the Transactions, are valuable 
contributions to those subjects. Soon after retiring from the Union Iron Works, he opened 
a consulting naval architect’s office. His health gradually failed, and for the last four or 
five years he was practically helpless. His mind and interest, however, remained keen and 
clear up to the last. 
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By his death, April 22, 1922, the Society loses one of its charter members, and one who 
was a unique figure in the shipbuilding industry on the Pacific Coast until his health forced 
him to retire. 


JOHN ADDIE DONALD 
ASSOCIATE 


Mr. Donald was born at Kirkintilloch near Glasgow, Scotland, July 24, 1856. He was 
educated in the grammar and high schools of Scotland. He began business life with John 
R. Young & Co., ship brokers. His early experience, after spending a year or two in Italy, 
was with the firm of Walker, Donald & Co.,of which his brother, the late James Donald, 
was a partner. This firm was engaged in the shipbuilding business from 1875 to 1888. In 
connection with this business Mr. Donald came to the United States in 1884, where he looked 
after the interests of a number of the steamers of his firm, which were engaged in the fruit 
trade between New York and Central America. 

Mr. Donald in 1897 became interested in shipowning and purchased his first ship in that 
year. In 1902 he formed and became president of the Donald Steamship Co., New York. 
Mr. Donald gained further shipping experience as a director of the Atlantic Fruit Company. 

When in 1917 Secretary of the Treasury McAdoo insisted that Mr. Donald become a 
member of the U. S. Shipping Board, it was undoubtedly with a feeling of patriotism for the 
country of his adoption that prompted Mr. Donald to relinquish a very profitable business 
connection in order to devote himself to the responsible tasks which fell on the shoulders of 
members of the Shipping Board. 

Mr. Donald was the only member of the original Shipping Board having experience in 
the shipping business. His work on the board was most important. He was particularly 
charged with supervising the repairing and fitting out of the German and Austrian ships 
which were lying in American ports and were seized by the Government after they had 
been severely damaged by their original crews. He was also placed in charge of the re- 
cruiting service, the Ship Protection Committee, and of the Ship Operating Committee. 

Although taking up public office at a time in life when he could have retired and spent 
the remainder of his life in ease, he devoted his untiring energy to the needs of the country 
in shipping, which became of such vital importance during the war. His many years of 
experience proved of inestimable value to the Government in the performance of the respon- 
sible duties which were thrust upon him. Throughout the entire war and until the end of 
his term he devoted his time, energy and health to his country’s demand. Many men, much 
younger than he, broke down under the terrific strain of public duties in those days, when 
the best each man had in him was required in the interests of the nation. Mr. Donald left 
office with his health shattered but with the consciousness of having performed his part in 
the great conflict to the uttermost of his ability. It was frequently a cause of wonderment 
of his confréres how he could bear up under the burdens which were placed upon him. His 
death at a time when he should have been enjoying a well-earned rest marks Mr. Donald 
as one of the sacrifices of the Great War as truly as though he had fallen on the fields of 
Flanders. Mr. Donald was well and favorably known to the shipping public throughout 
the land. His patriotism and courage were inspiring to those associated with him. His 
genial disposition and his unfailing willingness to help all who applied to him for assistance 
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will be greatly missed by his hosts of friends. His mortal remains were interred with appro- 
priate ceremonies in the old Moravian cemetery, on the side of Staten Island hills, over- 
looking the sea, which he loved so well. 

He became a member of this Society in 1919 and died January 13, 1922. 


DAVID FARIS 
ASSOCIATE 


Mr. Faris was born in Wheeling, W. Va., on May 20, 1878, and was educated in the pub- 
lic schools and at the Linsly Military Academy in Wheeling, from which he graduated in 
1896, going to work almost immediately for the Bellaire Steel Works, Bellaire, Ohio. 

At the outbreak of the Spanish-American War he joined the Army and went to the Phil- 
ippines. Upon his discharge in 1899, at the end of the war, he took a course in the Elliot 
Commercial School in Wheeling and then came to Pittsburgh to work in the purchasing 
department of the National Tube Company. In 1901 he entered the employ of the National 
Cash Register Company in Dayton, Ohio, and a few months later became connected with 
the engineering department of the Pressed Steel Company in McKees Rocks, Pittsburgh. 

In May, 1904, he was employed in the production department of the Westinghouse Ma- 
chine Company, at East Pittsburgh, and later was transferred to the sale department, where 
he remained for five years. He then was assigned to the Atlanta office as sales engineer, 
and later was engaged in the Chicago office. In 1912 he was given charge of the Detroit 
and Indianapolis offices of the Westinghouse Company. When the Westinghouse Machine 
Company was absorbed by the Westinghouse Electric and Manufacturing Company in 1915, 
Mr. Faris returned to East Pittsburgh and was made assistant to the manager of the power 
department of the company. In 1919 he became assistant manager of the marine depart- 
ment, in which position he remained until his promotion, on July 1, 1922, to be manager 
of that department. 

He became a member of this Society in 1920. His death occurred in his office at the 
East Pittsburgh works of the Westinghouse Company, July 10, 1922. 


RICHARD JAMES HALL 
ASSOCIATE 


Mr. Hall was born at Philadelphia, Pa., November 15, 1893. He was educated in the 
Philadelphia High School and took an evening course in naval architecture at the Franklin 
Institute, Philadelphia, and also a course in marine engineering. He was employed by the 
New York Shipbuilding Corporation from July, 1911, to August, 1916, and entered the em- 
ploy of the Sun Shipbuilding Co., August, 1916. Later he became assistant to the chief 
draughtsman. Mr. Hall was lost at sea on the morning of February 8, 1922, in the burn- 
ing of the S. S. Northern Pacific, which was totally destroyed by fire off Cape May, N. J., 
while being taken from Hoboken, N. J., to the yard of the Sun Shipbuilding Company, at 
Chester, Pa., to be reconditioned for the Pacific trade. 
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PIERRE OTIS KEILHOLTZ 
ASSOCIATE 


Pierre Otis Keilholtz was born in Baltimore, Md., on April 22, 1862, the son of Otis 
and Emily Keilholtz. 

After preliminary preparation in schools in Baltimore, he entered the U. S. Naval 
Academy, Annapolis, Md., on October 1, 1880, as a Cadet Engineer. In August, 1882, by 
operation of law, the Cadet Midshipmen and Cadet Engineers were consolidated, and Cadet 
Keilholtz became a Naval Cadet in the consolidated Corps of Cadets. He graduated with 
credit in June, 1884, but resigned shortly thereafter to enter Johns Hopkins University for 
a special post-graduate course. 

After two years at Johns Hopkins in post-graduate electrical work, Mr. Keilholtz be- 
came identified with the Electric Light, Power and Street Railway Corporation, of Balti- 
more, being soon placed in responsible charge of design, construction and operation work. 
He remained with this corporation until 1907, when he established himself in private practice 
as a consulting engineer. 

Mr. Keilholtz established, while at the Naval Academy, a fine reputation as a painstak- 
ing, thorough student, and was a man of unusual force of character and personal attraction. 
After leaving the Navy his career as a scientific and practical electrical engineer was a nota- 
ble one. His reputation and influence in the community in which his life and work were 
thoroughly known and appreciated is well expressed in an editorial in one of the leading 
Baltimore papers—the Baltimore Sun—which in commenting on his death referred to him 
as follows: 

“A man of originality of thought as well as commanding authority in his profession, 
Baltimore has reason to lament sincerely the loss of a citizen who truly loved his native 
town, and who was always ready to devote his talents to its material welfare and 
development.” 

Mr. Keilholtz was a Charter Associate Member of the Society of Naval Architects and 
Marine Engineers, and, while not often a direct contributor to its transactions, was always 
interested in its work and gave it his support through continued membership up to the end. 

Mr. Keilholtz was also a member of the American Institute of Mechanical Engineers, 
American Institute of Electrical Engineers, American Institute of Naval Engineers, Ameri- 
can Society for the Advancement of Science and other scientific organizations and social 
clubs. During the World War Mr. Keilholtz served as Recruiting Officer for the Army in 
the Baltimore area. 

Mr. Keilholtz died at Baltimore, Md., on January 21, 1922, after a very brief illness. 
He is survived by his widow, Helen Cecelia Gerker Keilholtz, whom he married in January, 
1900, and by his daughter Cecelia; also by a sister, Mrs. Thompson, of Fanwood, N. J. 


ANDREW MACFARLANE 
MEMBER 


Mr. Macfarlane was born in Sunderland, England, on March 17, 1882. He served his 
engineering apprenticeship with William Doxford & Sons, Sunderland. After completing 
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his apprenticeship he was continuously engaged in the design, construction, operation and 
maintenance of ships and their machinery at Messrs. William Doxford & Sons, Parsons 
Marine Steam Turbine Co. and Wallsend Slipway and Engineering Co., and at the time the 
Mauretania was built Mr. Macfarlane was engaged for two years at the Wellsend slipway in 
connection with the designing and installing of her engines. 

Mr. Macfarlane was a graduate in Marine Engineering of Armstrong College, New- 
castle-on-Tyne and for four years was lecturer in Marine Engineering at the Sunderland 
Technical College. 

About 1913 Mr. Macfarlane came to New York and worked for the Todd Shipyard 
Corporation as estimator for one year. 

In 1915, he began business for himself as consulting engineer and ship surveyor and 
at once became prominent in shipping circles. 

During the war, Mr. Macfarlane rendered invaluable services for the Allies by his un- 
tiring work in connection with surveys and arranging for and superintending repairs. He 
was also retained on the staff of surveyors by the United States Government in taking over 
German vessels in New York Harbor in 1916. 

Mr. Macfarlane designed, arranged contracts and superintended the construction of 
hull and machinery for vessels of different types, varying in size from 3,500 tons deadweight 
to 10,000 tons. 

In 1919 Mr. Macfarlane went into partnership with Mr. John Garmey, former super- 
intendent of the Prince Line. In the same year Mr. Macfarlane was appointed consulting 
engineer for the Norwegian American Line in the United States, in which capacity he was 
in charge of much important work. 

Mr. Macfarlane was courteous in demeanor, of sterling character, and his wide profes- 
sional experience earned for him the esteem and respect of shipbuilders and engineers, as 
well as all with whom he was brought into contact. 

Mr. Macfarlane became a member of this Society in 1916, and died September 17, 1922. 


FRANK SPRAGUE MARTIN 
MEMBER 


Mr. Martin was born in Barrytown, New York, on May 13, 1852. His father, Cap- 
tain Francis A. Martin, having followed the sea and having been also until his death a 
member of the American Bureau of Shipping, one of its council and surveyors and as well 
for some years a member of the Board of Trustees of Sailors Snug Harbor, it was natural 
for Frank S. Martin, after obtaining his education in the Free Academy, now the College 
of the City of New York, to turn his attention to ships and shipping matters. He served 
1869 to 1877 in the designing rooms and yards of John Roach and Son at Chester, Pa., 
and Harlan and Hollingsworth Co. of Wilmington, Del. About 1877, he returned to New 
York to open an office in this city, thus founding the business of surveying, designing, 
appraising and superintending the building of ships of all classes. 

It was due to his experience during this long period that Commissioner Donald, of the 
United States Shipping Board, made him on April 7, 1917, chairman of the Board of 
Survey and Consulting Engineers appointed by the Shipping Board for the immediate 
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purpose of taking direct charge of repairing and reconditioning the seized German and 
Austrian ships. These ships the crews had previously endeavored to destroy or damage 
and thus prevent their use by the United States in case war was declared upon Germany. 

Following this he organized for the Government the operating company under which 
these ships originally were used in its service. 

Many other important matters were pressed upon this Board of Survey and Consult- 
ing Engineers from time to time during the period of the Great War. Mr. Martin was 
also, for the Shipping Board, one of the three members of the Ocean Advisory Board on 
Just Compensation. 

During all of his long business career, and especially by his valuable services to the 
United States Government, he attained an international reputation for faithful service to 
all clients. 

Owing to his many years of conscientious and efficient duty as a marine surveyor and 
appraiser, Mr. Martin’s testimony was frequently sought in important maritime litigations, 
where it was received almost universally as authoritative and conclusive by both parties to 
the contests. During his career in New York and elsewhere throughout the country, mari- 
time suits involving many millions of dollars have been decided largely upon his profes- 
sional advice and opinions. Mr. Martin’s judgment and opinions in all maritime matters 
have not only been authoritative but synonymous with fairness and justice. 

Mr. Martin became a member of this Society in 1912, and died July 27, 1922. 


EARL PORTER MASON 
MEMBER 


Mr. Mason was born May 18, 1876, at Providence, R. I. He was educated at Moses 
Brown School, Providence, and Providence High School, spent one year in France, then 
entered the Massachusetts Institute of Technology and graduated, class of 1897. After grad- 
uation he entered the employ of the Eastman Kodak Company. In 1898 he became super- 
intendent of the experimental department of the Draper Company (textile manufacturers), 
Hopedale, Mass. In 1902 he became secretary and superintendent of the Newport Engi- 
neering Works. 

On March 10, 1917, he was appointed a lieutenant, U. S. N. R., and detailed as engineer 
officer at the Naval War College, Newport, R. I., being later ordered to New York as ma- 
terial officer, N. O. T. S. He was promoted to lieutenant commander and commander in 
1919, being assigned to the Commission to Return Dutch Ships. He went to Holland with 
the commission and returned to America in October, 1919. He was relieved from active duty 
with the Navy at his own request December, 1919. 

Commander Mason immediately became connected with the U. S. Shipping Board in 
charge of maintenance and repair at the New York District. He resigned from the Ship- 
ping Board May, 1920, going with the Anti-Corrosion Engineering Company of New York 
as production engineer, November, 1920, where he remained until his death August 14, 
1922. He became a member of this Society in 1920. 
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FREDERICK METCALF 
MEMBER 


Mr. Metcalf was born in Providence, R.I., January 31, 1886. He graduated in 1890 
from the Massachusetts Institute of Technology, in mechanical engineering. After gradua- 
tion he was employed by the Rodney Hunt Machine Company, at Orange, Mass., builders of 
turbine water wheels. In 1892 he entered the employ of the American Ship Windlass Com- 
pany, Providence, R. I., and was successively chief draughtsman, superintendent and treas- 
urer. In 1898 he moved to Cleveland, where he became treasurer of the Chase Machine 
Company and vice-president of the Madison Foundry Company. 

During the World War Mr. Metcalf was accorded signal appreciation by the British 
Admiralty for permitting the use of the winches of his company in boom defenses against 
submarines. Several thousand were used, for which the company asked and received but a 
nominal royalty. 

Mr. Metcalf was a quiet and unassuming man, who was held in the highest esteem by 
all whose privilege it was to know him, for his integrity, kindness and strength of character. 

He became a member of the Society in 1909 and died December 8, 1922. 


MARK RICHARDS MUCKLE, JR. 
MEMBER 


Mr. Muckle was born on March 3, 1857, in Philadelphia, and was educated in private 
schools of that city. He served his apprenticeship with Wm. Sellers & Co., and later was a 
member of the firm of Ferrell & Muckle, machine designers and pump manufacturers. In 
1912 he became head of the M. R. Muckle, Jr., & Co., consulting and contracting engineers. 
Mr. Muckle was a charter member of this Society. He died May 19, 1922. 


SAMUEL LEON NAPHTALY 
MEMBER 


Mr. Naphtaly was born in San Francisco, November 20, 1874. He was educated in the 
public schools of San Francisco and the University of California. 

After leaving the university he entered the service of various gas, light and power com- 
panies operating in San Francisco and during his time was engineer of some of California’s 
principal electrical projects. 

At the time of the San Francisco fire in 1906 he was general manager of the San Fran- 
cisco Gas and Electric Company, and in the chaos that followed the fire, with all the wires 
down and with the generating plants destroyed, he performed a great feat of business reor- 
ganization when he hastily organized his workers and reopened the plants, repaired the lines 
and brought light and power again into the city. 

In 1907 he became general manager of the City Electric Company, which capacity he 
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filled until the company was taken over by the Great Western Power Company in 1912, 
when he went with the combined companies as general manager. In 1912 he constructed 
what is known as the Lake Almanor Project in Plumas County, and which is today the chief 
reservoir of the Great Western Power Company. 

Mr. Naphtaly was also one of the projectors and also the first vice-president of the Oak- 
land and Antioch Railway, now known as the San Francisco and Sacramento Railroad Com- 
pany, and was largely responsible for the engineering and construction features of this 
project until 1917. 

In 1917, together with other business associates, he organized the Los Angeles Ship- 
building and Dry Dock Company and took an active part in the construction of the plant at 
San Pedro, Calif., and served this company as vice-president and general manager until 
December, 1921. A large measure of the success which the Los Angeles Shipbuilding and 
Dry Dock Company has enjoyed was due to his engineering skill and business acumen. 

In January, 1922, he again entered the services of the Great Western Power Company 
in San Francisco and was vice-president and general manager until his health failed and he 
was forced to retire. After an illness of three months, he passed away in San Francisco, 
June 25, 1922. Mr. Naphtaly became a member of this Society in 1921. 


NICHOLAS FLETCHER PALMER 
MEMBER 


Mr. Palmer was born in the City of New York, February 26, 1847. He was educated 
in Clark Street Grammar School, Eighth Ward, from which school he graduated in 1861 
to the “Free Academy,” now known as the College of the City of New York. 

He commenced his business career in Wall Street with a firm of bankers and brokers 
in 1864 and rapidly made himself well and favorably known in financial circles, but in 1873 
his father-in-law, George W. Quintard, a well-known citizen of the City of New York and 
an incorporator of the Society of Naval Architects and Marine Engineers, persuaded Mr. 
Palmer to join him as a partner in the Quintard Iron Works at the foot of East Twelfth 
Street, where, during the Civil War, were built a number of the gunboats. of that period, 
including the monitor Onondaga. 

When the so-called ““New Navy” of iron and steel ships was inaugurated, the Quin- 
tard Iron Works, under the management of Mr. Palmer, the firm having become N. F. 
Palmer, Jr., & Co., built for the United States Navy the machinery of the armored cruiser 
Maine (subsequently destroyed in Havana Harbor, 1898), and the gunboats Marblehead, 
Concord and Bennington, as well as for many privately owned steamships, public water 
works and cement works. In 1904 Mr. Palmer changed the firm into the corporation, Quin- 
tard Iron Works Company, which was finally disposed of in 1917, 

In 1898, Mr. Palmer, besides being the head of the Quintard Iron Works, became, as 
well, the president of the Leather Manufacturer’s Bank, of which his father had previously 
been president for many years. Finding the two occupations too onerous, he resigned as 
president of the bank in 1902, remaining, however, to be an influential director for a number 
of years of the Mechanics and Metals National Bank, which succeeded the Leather Manu- 
facturer’s Bank. In 1901 he founded the firm of Palmer & Co., bankers and brokers. 

Among many other important matters in which he was much interested, he was a trus- 
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tee of Webb Institute of Naval Architecture for the sixteen years prior to his death. He 
was one of the “1893” members of the Society of Naval Architects and Marine Engineers. 
To all of these interests he was most faithful and his counsel of great importance. He 
will be remembered by all who knew him as having been the cheerful, conservative, cour- 
teous gentleman and friend whom it was an especial pleasure to meet. 
He died of pneumonia on January 18, 1922. 


WILLIAM STEELE ROGERS 
MEMBER 


Mr. Rogers was born December 25, 1859. He entered the service of the Fall River 
Line, June 21, 1879, and remained with this line and the other lines of the New England 
Steamship Company continuously from that date until his death on October 8, 1922, a period 
of over forty-three years. After serving in various capacities on the steamers and in the 
repair shops of this company, he entered the drawing room, where he was successively 
draughtsman and chief draughtsman. He assisted in the design and construction of its 
various new vessels, among them the steamers Puritan, Priscilla, Plymouth, Providence, 
Commonwealth, Bunker Hill, Massachusetts and Old Colony. In addition to the above work 
he designed and superintended construction of various steamers built by the Boston, Re- 
vere Beach & Lynn Railroad, Nantucket Steamboat Company, and others. He became a 
member of this Society in 1910. 


CHARLES LINCOLN SEABURY 
MEMBER 


Mr. Seabury was born at Tiverton, R. I., on August 4, 1860, and at an early age 
began work in the marine store of A. B. Babbitt at Tiverton, later going to the Herreshoff 
Yacht Works at Bristol, R. I. From there he joined the Gas Engine & Power Company as 
Superintendent and Chief Engineer. This company was then builders of smali boats. Here 
he was instrumental in developing the naphtha engine, forerunner of the gasoline motor. In 
1889 Mr. Seabury established the Charles L. Seabury & Company, with William J. Parslow, 
and Jas. M. Colvin as partners, located at Nyack, N. Y., to carry on the construction of high- 
speed steam yachts. During this period of his career he produced the Seabury Safety Water 
Tube Boiler, which was and still is used where high steam pressures and quick steaming 
are required. 

In 1896 his company business was consolidated with the Gas Engine and Power Com- 
pany, at Morris Heights, N. Y., and for many years he acted as vice-president and general 
superintendent engineer of this corporation, which was the Gas Engine & Power Company and 
Charles L. Seabury & Company, Consolidated. In addition to yacht work, several torpedo 
boat destroyers and gunboats for the United States Navy were built at the yard. During 
his career, more than 2,000 vessels were designed and built, including the Embla, Kanawha, 
Hiawatha, Allegro, Vitesse, Little Sovereign, and Sovereign, the latter having a record speed 
of 40 miles per hour over the measured mile course. 
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During the World War Mr. Seabury was consulting marine engineer with the Foun- 
dation Company at Savannah and New Orleans. Since 1919 he was engaged as a consulting 
naval architect. 

Mr. Seabury became a member of the Society in 1894. He died April 7, 1922. 


URIEL SEBREE 
ASSOCIATE 


Rear Admiral Sebree was born in Fayette, Mo., on February 20, 1848, the son of 
John P. and Louisa Dailey Sebree. He obtained his early education in the schools of Fayette. 

On July 23, 1863, he was appointed a midshipman at the U. S. Naval Academy, An- 
napolis, Md., from the Eighth Missouri District and graduated in June, 1867. 

His subsequent service in the Navy was of a very varied character but, due to the stag- 
nation in promotion, resulting from the decrease in officer personnel after the conclusion of 
the Civil War, he was one of that large and distinguished group of officers who spent a sub- 
stantial part of their active career in the grade of Lieutenant, not being promoted to the 
grade of Lieutenant Commander until March 26, 1889. His subsequent promotions were 
Commander, February 24, 1897; Captain, October 9, 1901; Rear Admiral, July 8, 1907. 

Although compelled to spend so large a portion of his active service in grades below 
that of Commander, his great ability and marked enthusiasm for his profession caused him 
to be assigned to many very important duties, among the most noteworthy of which were 
those in connection with Arctic Expeditions,—notably, the Arctic Relief Expedition on the 
U. S. S. Tigress in 1873, under Commander Greer; and the Greely Relief Expedition of 
1884, under Commander Schley. 

He was the first Executive Officer of the U. S. S. Baltimore, one of the earliest ves- 
sels of our so-called new steel Navy, and served as Executive Officer of that vessel under 
Captain Schley, his old commanding officer on the U. S. S. Thetis during the Greely Relief 
Expedition. 

Among other assignments to duty prior to attaining flag rank were two tours of duty 
at the U. S. Naval Academy; duty as Lighthouse Inspector and Secretary of the Lighthouse 
Board; member of the Board of Inspection and Survey; and sea service in command of 
various coast-survey vessels, the U. S. S. Wheeling of the Bering Sea Patrol, the U. S. 
Battleship Wisconsin; also duty as Chief of Staff of the cruiser squadron, and duty as Gov- 
ernor of the Samoan Islands. 

After reaching flag rank he was assigned to duty as Commander of the Second Divi- 
sion of the Pacific Fleet from 1907-9, and in 1909-10 he served as Commander-in-Chief of 
the Pacific Fleet. 

Admiral Sebree was an officer of the highest type and always had not only the confidence 
and highest esteem of his seniors, but the very genuine affection of his colleagues, both 
juniors and seniors. On no duty were his manly and officer-like qualities more highly ap- 
preciated than as an instructor at the Naval Academy, where his influence for good in 
moulding the character of the midshipmen with whom he came in direct contact was espe- 
cially notable. 

He was particularly interested in everything connected with his profession, and this in- 
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terest included not only personnel, ordnance, navigation and seamanship, but it extended to 
the material, including all matters connected with the development of shipbuilding. He was 
a Charter Associate Member of the Society of Naval Architects and Marine Engineers and 
maintained his interest in its work, as well as his membership, until his death. 

He retired from active service on February 20, 1910, after a notable active career in 
the Navy, twenty-two years and eleven months of which were spent at sea. 

Admiral Sebree died at his home in Coronado, California, on August 6, 1922. He is 
survived by his widow, the daughter of the late Colonel Bridgman, U. S. Army, whom he 
married in 1886; also by one son, Captain John Bridgman Sebree, U. S. Marine Corps. 


JOHN SHIELDS 
MEMBER 


Mr. Shields was born in Newry, Ireland, January 1, 1850. 

He was educated in the schools of Newry and Belfast, after which he served an ap- 
prenticeship as machinist in the mills at Bessbrook, Ireland. He then went to Liverpool, 
where he was in the employ of the well-known shop of “Jacks.” 

After coming to this country he was engaged in the shops of the Worthington Pump 
Works, Brooklyn, following which he became associated with Handren & Robins, which 
company was later absorbed by the John N. Robins Company. Mr. Shields remained with 
the John N. Robins Company for twenty-five years until 1898 when he, together with Frank 
Mulhearn and John A. Moran, formed a partnership known as the Atlantic Basin Iron 
Works, which was finally incorporated in December, 1902. Mr. Shields became president 
of the Atlantic Basin Iron Works at the time of incorporation and served in that capacity 
until his death, November 1, 1921. 

He became a member of the Society of Naval Architects and Marine Engineers in 1913. 


FRANK WALKER 
MEMBER 


Mr. Walker was born in Kings Lynn, Norfolk, England, May 7, 1867. His father was 
engaged in the manufacture of agricultural machinery, and in the shops of his father he 
gained a mechanical foundation that was rounded out in an apprenticeship in one of the great 
English shipyards. During this apprenticeship be attended the South Kensington evening 
schools, graduating with high honors. Completing his apprenticeship, he turned to the sea, 
where he rapidly rose from junior engineer, and at the age of 21 held a first grade chief 
engineer's license. In 1896 he took up his abode in Tacoma, Washington, becoming port 
engineer for Dodwell & Company and later superintendent of the Quartermaster Harbor Dry- 
docks. During the Klondike gold rush he designed and had built several vessels for lake 
service in the north. In 1907 Mr. Walker took up his residence in Seattle, where he en- 
gaged in marine surveying and naval architecture and as time progressed obtained the 
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agency for a number of eastern concerns engaged in manufacturing marine auxiliaries and 
equipment. 

During the World War Mr. Walker was representative of the French Government and 
in this capacity constructed a large number of vessels for that nation. 

Although in declining health during the last few years of his life, Mr. Walker was 
actively engaged in business until the time of his death, September 29, 1922, and has to 
his credit the design and construction of many fine ships. 

He leaves a widow and three sons, one of whom is a member of this Society and has 
been associated with his father for several years. A fourth son gave up his life at the battle- 
front during the late war in the service of the Australian Government. 
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Figs. 4 and 5. - Records of automatic steering of the tanker John'D, 
Archbold, the curve at right being loaded, displace- 
ment about 32,000 tons, the curve at left, while light 
or in ballast, displacement about 12,000 tons, 
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Figs. 6 and 7.-Group of records showing the difference between 
steering by magnetic and by gyro by the same helms- 
man, Fig, 6 being a small part on natural scale, 
Fig. 7 being parts of a similar record on a scale 
magnified ten times, The instantaneous action of 
the gyro compass and the complete absence of lag 
make possible the marked difference apparent. 
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Fig. 8 and Fig. 8 A = Automatic steering compared with high- 
class hand steering with different quarter- 
masters, 
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I 
r 4 TIME mers 
| Tre CE er rer 
EEE Hat Teer EE 
: SPEAR HHH 
| EERE EEE 
Pes 
Himee sage. CUUEeETEr 
a HEC eS EeH§ 
HH SSSeP BEECH 
PEPE Eeeer Pee EEE 
= Se a a a coo 
et TTT | a faa 
: fi ceeepee ee 
: HHGRS==S°o6Jg00R0RnE 
ine a sggaueaca 
He BCEEEE 
: at Ho BEECH 
: | ale CHE 
fone Pal | - 
T Pry Ea 
ane se agueea 
b==sc=el,-eiapapees 
5 a cone 
| 
EEE E 


Fig, 9. - Simultaneous record of ship's heading and helm angle by 
specially magnified quick moving reel for studying effects 
of different helm angies and anticipation, Each step in 
all magnified records of heading equals one sixth of a 
degree, 


Fig. 10. -Simultaneous record of ship's heading and helm angle when 
steering with magnetic compass, portraying graphically 
the power-consuming factors in constantly applying large 
helm angles with best steering possible by magnetic. 
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To illustrate paper on “Automatic Steering,” by Elmer A. Sperry, E. 
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Fig. 11. - Steering by hand and by automatic in heavy weather, the 
chart at right immediately following the one at left, 
same scale, Note the automatic holds the ship very close- 
ly on her course, averaging less than one half of a degree 
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To illustrate discussion by Robert H. Rogers, Esq., Visitor, on paper entitled “Automatic 
Steering,’ by Elmer A. Sperry, E. D., Member. 
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” by Elmer A. Sperry, E. D., Member. 


To illustrate discussion by Robert H. Rogers, Esq., Visitor, on paper entitled “Automatic 
Steering, 


Sais 
a 


AL 
chee 


t——-}-—-- 


‘ 


m . ae 
te stove! 
® 


iy 


a) 


D 
7 


A vd “ygwevany2. 


~ 


" 


2) roteed’y ms: anago® M redo a 
Ey svateel 


Tarra 


eo | 


oe Sh SEEDS SAE (Cae He 


! . 


“a 


mi Se CE mon 


aa ax let ; ' ‘ 
“ANC HDA nie bot erat ceeo Rane 


} 
ST es | : 
‘ H : ; 
} } Ee ; | | 
yD ait G23, ES Be - qt 55 aaa | a 
‘ i } { { ' f 4 A 
i : 3 f i b t | ' 3 
~ — eo ~ “ —+~— — 


} { } 
i. z 
i ‘ ’ 1 
“ { =~ — a _ 4 4 "1 i- { 
; ; i 1 } 
es ze = os ee . SS ———— o —- — i 
aime | = a seas HEL : : 
aa . | Led ee . ) 
= 4 = 2. 4. San ees aaa a ee ee + i ee ee ee eee ee re pe 4 4 “| 
{ t ay tT 
| - gi 3 a A jefe | z = ) Rae © ee 
| { t | i i 4 
6) Cae Ss r a rae ; ee yates De aa E nod 
{ 1 t ; q ye > : = = | 2 
= oa a aap tat } t 
t { : zs 
ee ; LS hyaoe ES Vie SR ES Pe oe 
es Sa ly SS = = eel $e r a | 
; ; 4 { H | j a: 
EE re rand Spe PAE FA EOS, eee (SEE! BES SP eee) a aed ace te L CSS Se ‘ree eT ba ind AS hy a a: 


L 2° tax. oe = - a , p a A 7 
all ile ee (la a. OS) (42 es as .* 7 Yo ee a ae ee oe 


Piate 10 


Transactions Society Naval Architects and Marine Engineers, Vol. 30, 1922. 


To illustrate discussion by Robert H. Rogers, Esq., Visitor, on paper entitled “Automatic 


Steering,” by Elmer A. Sperry, E. D., Member. 
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To illustrate discussion by Robert H. Rogers, Esq., Visitor, on paper entitled “Automatic 
Steering,’ by Elmer A. Sperry, E. D., Member. 
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To illustrate discussion by Robert H. Rogers, Esq., Visitor, on paper entitled “ Automatic 
Steering,” by Elmer A. Sperry, E. D., Member. 
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To illustrate paper on “Stresses on Vessels of the Great Lakes Due to Waves of Varying 
Lengths and Heights,’ by Professor Herbert C. Sadler, Member of Council, and 


Professor A. Lindblad, Member. 
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To illustrate paper on “Stresses on Vessels of the Great Lakes Due to Waves of Varying 
Lengths and Heights,” by Professor Herbert C. Sadler, Member of Council, and 
Professor A, Lindblad, Member. 
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To illustrate paper on “Stresses on Vessels of the Great Lakes Due to Waves of V arying 
Lengths and Heights,” by Professor Herbert C. Sadler, Member of Council, and 
Professor A. Lindblad, Member. 
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To illustrate paper on “Stresses on Vessels of the Great Lakes Due to Waves of Varying 
Lengths and Heights,” by Professor Herbert C. Sadler, Member of Council, and 
Professor A. Lindblad, Member. 
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Plate 19 
To illustrate paper on “Stresses on Vessels of the Great Lakes Due to Waves of Varying 
Lengths and Heights,” by Professor Herbert C. Sadler, Member of Council, and 
Professor A. Lindblad, Member. 
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To illustrate paper on “The Application of Dyson's Method to Pro 


Vessels,” by E. A. Stevens, Jr., Esg.. Member. 
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Yo illustrate paper on “A Study of the Wake of Certain Models by Means of a Current 
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To illustrate paper on “A Study of the Wake of Certain Models by Means of a Current 
Meter,” by Professor E. M. Bragg, Member. 
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Plate 31 
To illustrate paper on “A Study of the Wake of Certain Models by Means of a Current 
Meter,” by Professor E. M. Bragg, Member. 
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To illustrate paper on “A Study of the Wake of Certain Models by Means of a Current 


Meter,” by Professor E, M. Bragg, Member. 
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by Professor E. M. Bragg, Member. 


To illustrate paper on “A Study of the Wake of Certain Models by Means of a Current 
Meter,” 
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To illustrate paper on “A Study of the Wake of Certain Models by Means of a Current 
Meter,” by Professor E. M. Bragg, Member. 
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To illustrate paper on “A Study of the Wake of Certain Models by Means of a Current 
Meter,” by Professor E. M. Bragg, Member. 
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Meter,” by Professor E. M. Bragg, Member. 


To illustrate paper on “A Study of the Wake of Certain Models by Means o 
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To illustrate paper on “Some Experiments on Propeller Position and Propulsive Efficiency,” 
by Rear Admiral D. W. Taylor (C. C.), U. S. N., Honorary Vice-President. 


LENGTH BETWEEN PERPENDICULARS - 400’ 

Fic. 1 BEAM 52’ 

LINES OF MODEL N° 2441 cae eh 
DISPLACEMENT IN SEA WATER _‘J50 TONS 

REPRESENTING BLOCK COEFFICIENT 0-75 

400rt. SHIP MIDSHIP SECTION COEFFICIENT 0.975 

LONGITUDINAL COEFFICIENT 0-769 


SSRI 
Th as | 


SS 2 a eee 
=| 3 eee ot a4 
ee ee OCH 
; 7 eX 

/ ee I 
| Weezs SS SSN SAEZ a 


ee = 
y : 16 

6 RUN 174 oo ee PARALLEL Wi © -60" de: CNTRANCE 160 

| = 400' 


iS 


7 


ands. teal dee AG ha nine, eh hrieweg” 
wn bed Aexten BK. twadh ya ‘ ; regetons 


| Loi. Seton 
IPAS Vi 100M Weal 
OMITHISSATTE ees ‘ 


ie eae “tie POOF 


be pptipe | 


; iH . 
é aa Rn EE Saw ES 
Se des it kz | ON Re: Se 


ee Oe EY 
7 


ee ate ae a ae 


i 
4 
——= a 

x 

Oi a 
rr 2 7 ~haaae rs < 
i ‘ J ara = erat s2a! | 
. ¥ ; S hoe 


J ha re : 
Ta ae) : - 
7 on ei 
a at, 4 ; 
net eatl— +} ~ 4 
OF ig ann amet 
vy : y/ ee } » 
cee es = : 
+ ae a ae . 
q os * e pis 
a 
7 oe 7 eee oe 4 
‘ 
- eas ag oe _ — SE ee 


Transactions Society Naval Architects and Marine Engineers, Vol. 30, 1922. Plate 38 


To illustrate paper on “Some Experiments on Propeller Position and Propulsive Efficiency,” 
by Rear Admiral D. W. Taylor (C. C.), U. S. N., Honorary Vice-President. 
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To illustrate paper on “Some Experiments on Propeller Position and Propulsive Efficiency,” 
by Rear Admiral D. W. Taylor (C. C.), U. S. N., Honorary Vice-President. 
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To illustrate paper on “Some Experiments on Propeller Position and Propulswe Efficiency,” 
by Rear Admiral D. W. Taylor (C. C.), U. S. N., Honorary Vice-President. 
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Experiments on Propeller Position and Propulsive Efficiency,” 


“Some 
by Rear Admiral D. W. Taylor (C. C.), U. S. N., Honorary Vice-President. 


To illustrate paper on 
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To illustrate paper on “Some Experiments on Propeller Position and Propulsive Efficiency,” 
by Rear Admiral D. W. Taylor (C. C.), U. S. N., Honorary Vice-President. 
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To illustrate paper on “Some Experiments on Propeller Position and Propulsive Efficiency,” 
by Rear Admiral D. W. Taylor (C. C.), U. S. N., Honorary Vice-President. 
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To illustrate paper on “A Sixteen Hundred and Fifty Horse-Power Fire Boat,” 
: by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “A Sixteen Hundred and Fifty Horse-Power Fire Boat,” 
by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “A Sixteen Hundred and Fifty Horse-Power Fire Boat,” 
by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “A Sixteen Hundred and Fifty Horse-Power Fire Boat,” 
by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “A Sixteen Hundred and lifty Horse-Power Fire Boat,” 
by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “A Sixteen Hundred and Fifty Horse-Power Fire Boat,” 
by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “A Sixteen Hundred and Fifty Horse-Power Fire Boat,” 
by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “A Sixteen Hundred and Fifty Horse-Power Fire Boat,” 
by Arthur D. Stevens, Esq., Member. 
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To illustrate paper on “The Longitudinal Strength of Rigid Airships,” 
by Professor William Hovgaard, Member. 
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To illustrate paper on “Machinery and Trials of the Passenger Ships- 


Class,” by Robert Warriner, Esg., Member. 
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Plate 55 


To illustrate paper on ‘Machinery and Trials of the Passenger Ships—American Legion 
Class,” hy Robert Warriner, Esy., Member. 
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American Legion 


Member. 


by Robert Warriner, Esq., 
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To illustrate paper on “Machinery and Trials of the Passenger Ships 
Class, 
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Plate 57 
To illustrate paper on “Machinery and Trials of the Passenger Ships—American Legion 
Class,” by Robert Warriner, Esq., Member. 
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To illustrate paper on “Machinery and Trials of the Passenger Ships—American Legion 
Class,” by Robert Warriner, Esg., Member. 
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American Legion 


To illustrate paper on “Machinery and Trials of the Passenger Ships 


Class,” by Robert Warriner, Esq., Member. 
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To illustrate paper on “Machinery and Trials of the Passenger Ships—American Legion 


Class,” by Robert Warriner, Esg., Member. 
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To illustrate discussion by Charles F. Bailey, Esq., Member of Council, on paper entitled 
“Machinery and Trials of the Passenger Ships—American Legion Class,” by Robert 
Warriner, Esq., Member. 
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Plate 62 


To-illustrate reply by Mr. Warriner to discussion by Admiral C.W. Dyson, U. S. N., Mem- 
ber of Council, on paper entitled “Machinery and Trials of the Passenger Ships—Amer- 


ican Legion Class,” 


by Robert Warriner, Esq., Member. 
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To illustrate paper on “Selection of the Best Kind of Propelling Machmery,” 
by James L. Ackerson, Esq., Member. 
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Transactions Society Naval Architects and Marine Engineers, Vol. 30, 1922. Plate 64 


To illustrate discussion by J.C. Shaw, Esqg., Member, on paper entitled “Selection of the Best 
Kind of Propelling Machinery,” by James L. Ackerson, Esq., Member. 
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